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^NNUi^L    REI^ORT 


OF  THE 


PUBLIC   WATER   BOARD. 


The  Public  Water  Board  herewith  present  to  the 
City  Council  their  Annual  Report  for  the  year  1872. 
The  "Ordinance  for  the  Regulation  of  the  Water 
Supply  of  the  City"  requires  of  the  Board  "a  full 
report  of  all  their  official  acts  and  doings  for  the 
year  preceding"  its  presentation.  In  compliance 
with  this  requirement,  we  submit  a  statement  of  the 
receipts  and  expenditures  for  the  year,  the  present 
condition  of  the  works,  and  such  information  re- 
lating to  the  introduction  of  water  into  the  city  as 
will  be  necessary  to  inform  the  two  branches  of  the 
City  ('ouncil  of  the  success  that  has  attended  the 
undertaking,  and  the  wants  of  the  department  for 
the  coming  year. 

Immediately  following  the  election  of  a  member 
of  the  Board  in  January  last,  an  organization  was 
effected  by  re-electing  to  their  several  positions  the 
officers  of  the  previous  year.  The  positions  of  Clerk 
of  the  Board  and  of  Superintendent  of  the  Works 
have    been   filled   by   one    appointee,  who,  with   an 
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obtained  without  paying  to  its  proprietor  a  large  per- 
centage of  the  water  rents,  or  buying  his  interest  in 
the  pond  and  its  flow  at  a  price  to  be  determined  by 
a  wearisome  and  vexatious  process  of  law,  the  small 
mill  privilege  at  Breed's  Pond,  together  with  the  land 
and  buildings  connected  therewith,  was  purchased. 
To  make  this  source  available  the  dam  was  partially 
rebuilt,  a  gate-house  erected,  and  a  twelve-inch  main 
laid  to  the  west  end  of  the  Common,  there  connect- 
ing with  a  ten-inch  pipe  laid  through  North  C'ommon 
Street  to  its  junction  with  Franklin  Street,  at  which 
point  a  connection  was  made  with  the  mains  laid 
from  Flax  Pond  the  previous  year.  The  total  ex- 
penditure for  bringing  this  supply  to  the  city  proper, 
including  the  purchase  of  the  mill  property  and  all 
water  rights  belonging  thereto,  was  a  little  more 
than  sixty  thousand  dollars. 

During  the  fall  of  this  year  the  Committee  on 
Water  Supply,  in  answer  to  sundry  petitions,  re- 
ported in  favor  of  laying  additional  water-pipes  in 
certain  streets  of  the  city,  for  the  purpose  of  aff"ord- 
ing  a  better  protection  to  property  and  for  supplying, 
to  a  limited  extent,  water  for  domestic  use.  Although 
at  the  time  of  purchasing  Breed's  Pond  the  water 
flowing  into  it  was  not  considered  sufficiently  pure 
for  culinary  or  drinking  purposes,  an  analysis  showed 
it  to  be  not  only  much  purer  than  the  well  waters 
which  had  been  tested,  but  freer  from  impurities  than 
any  pond   or   river  water,  —  excepting   only  Sluice 
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jgi       -^  h  might  seem  desirable,  the  impor- 

^         iz:^^^:  ling  to  the  undertaking  arc  believed 

F--  ■"'■     ^2x  ,  ,ly  set  forth  to  serve  the  purpose  for 

ere  brought  together,  namely :  that  the 
o  Water  Board  may  contain,  substantially, 
of  the  inception  and  development  of  the 
fe.  "  public  interest  placed  under  their  care. 

lort  report  submitted  to  the  City  Council  a 
'I,  although  designated  as  the  "Annual  Report 
Water  Board"  in  the  City  Documents,  was  not 
rly  such.     But  five  months  had  elapsed  since 
^  I    election,  and  that  intimate  knowledge  of  the 

I  es  which  the  positions  to  which  they  had  been 

|i  cted  impose,  which  alone  would  authorize  a  full 

\  :)ort,  had  not  then  been  acquired.     The  experience 

.   the  past  year,  and  a  better  understanding  of  the 
questions  connected  with  a  public  water  supply,  en- 
able us  to  give  at  the  present  time  a  more  particular 
report  of  the  condition  of  the  works,  the  progress 
made  during  the  year,  and  the  results  obtained. 

At  the  time  of  the  election  of  the  Board,  the  vari- 
ous parts  of  the  works,  excepting  only  the  engine- 
house,  had  been  contracted  for,  and  much  progress 
had  been  made.  Of  their  several  divisions  we  report 
as  follows :  — 

DISTRIBUTION   PIPES. 

The  entire  length  of  the  distribution  pipes  laid  in 
the   city  is  between  forty -one  and  forty-two  miles. 
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Esq.,  of  this  city.  The  foundations  for  the  building 
and  the  chimney  were  put  in  by  Messrs.  Stewart, 
Snow  &  Co.,  by  the  day,  the  stone  for  the  walls  being 
obtained  from  the  reservoir  grounds.  Ground  was 
broken  for  the  laying  of  the  foundations  in  Septem- 
ber, 1871,  and  the  work  was  continued  until  the 
close  of  the  year.  The  walls  are  deep  laid,  of  good 
thickness,  and  were  built  with  much  care.  The 
erection  of  the  house  was  commenced  early  the 
following  spring,  and  is  now  nearly  completed.  The 
requirements  of  the  contract  have  been  faithfully 
performed,  and  the  plans  of  the  architect  closely 
followed. 

The  building  is  divided  into  an  engine-room,  fifty 
by  fifty-six  feet ;  boiler-room,  forty  by  forty-six  feet ; 
and  coal-room,  forty-one  by  forty-six  feet.  The  main 
well-room  in  the  basement  is  forty  feet  in  length,  ten 
feet  four  inches  in  width,  and  thirteen  feet  in  depth. 
Connected  ^vith  this  is  the  pump  well,  ten  by  six,  by 
thirteen  feet.  The  walls  of  the  well-rooms  are  of 
granite,  lined  with  brick  and  covered  with  cement. 
The  chimney  is  one  hundred  and  twenty  feet  high, 
octagonal  in  form,  and  rests  upon  solid  masonry  six- 
teen feet  in  depth. 

The  building  is  of  face  brick,  with  trimmings  of 
Concord  granite,  having  handsome  cornices  of  gal- 
vanized iron,  painted  in  imitation  of  granite.  The 
walls  of  the  engine-room  are  plastered  and  finished 
below  the  windows  in  ash.     The  ceiling  is  sheathed 
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ENGINE   AND   BOILERS. 

The  pumping  machinery,  including  foundations, 
was  fuiTiished  under  contract  with  Mr.  George  H. 
Norman,  and  consists  of  a  Compound  Beam  and  Fly- 
wheel Engine,  with  a  "Thames  DittonV  or  bucket 
and  plunger  pump.  It  is  built  on  a  novel  plan, 
designed  and  patented  by  E.  D.  Leavitt,  Jr.,  of 
Cambridge,  and  was  constructed  by  I.  P.  Morris  & 
Go.,  of  the  Port  Richmond  Iron  Works,  Philadelphia. 
The  chief  peculiarity  of  the  engine  consists  in  the 
arrangement  of  the  steam  cylinders,  which  are  located 
under  the  beam  centre  and  incline  outwardly,  so  that 
their  pistons  are  connected  to  opposite  ends  of  the 
beam,  and  in  consequence  move  in  opposite  directions 
at  the  same  time.  By  this  arrangement  the  steam 
passages  connecting  the  cylinders  are  made  short  and 
direct,  being  (it  is  claimed)  not  more  than  one-fourth 
of  the  average  length  of  similar  passages  in  the  ordi- 
nary form  of  compound  engines.  The  connection  of 
the  pistons  to  opposite  ends  of  the  beam  reduces  the 
strain  on  that  member  of  the  engine  at  least  fifty  per 
cent.,  and  affords  an  opportunity  for  connecting  the 
pump  to  one  end  and  the  crank  to  the  other  end  of 
the  beam  in  such  a  manner  that  the  least  amount  of 
space  is  occu])ied  by  the  engine,  while  at  the  same 
time  there  is  complete  accessibility  to  all  the  parts. 
The  stroke  of  both  steam  pistons,  pump  bucket  and 
throw  of  the  crank,  are   also  made  equal,  which  is 
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to  the  full  average  for  a  series  of  years,  a  nowise 
certain  reliance.  If  a  drouth  as  severe  as  those  of 
1870—71  should  visit  us  the  coming  season,  the  entire 
supply  would  be  required ;  for  as  drouth  prevails  the 
demand  for  water  increases.  For  watering  streets, 
gardens  and  lawns,  the  quantity  used  would  be  many 
times  that  supplied  the  past  year.  Wells  would  again 
become  dry,  and  the  resort  of  those  who  now  depend 
on  them  will  be  to  the  public  water  supply.  Nor  is 
such  a  contingency  so  remote  that  it  need  not  be 
provided  for.  The  unusual  rainfall  of  the  past  year, 
which  filled  to  overflowing  the  pond,  should  not  be 
regarded  as  showing  the  capacity  of  our  source  of 
supply  any  more  than  the  seasons  of  drouth  which 
preceded  it.  It  is  the  liability  to  a  short  supply  that 
we  should  provide  against ;  and  Ave  close  our  remarks 
upon  this  branch  of  the  subject  by  suggesting  that  a 
water  supply  which,  in  its  minimum  yield,  is  not  surely 
abundant,  cannot  be  regarded  as  competent,  and  haz- 
ards the  welfare  of  the  community  it  was  intended  to 
protect. 

Having  shown  the  insufficiency  of  the  present 
water  source,  we  will  attempt  an  answer  to  the 
question.  From  whence  shall  a  further  supply  come  ? 
But  two  sources  have  been  prominently  considered, 
namely.  Flax  Pond  and  its  tributaries,  and  Saugus 
River.  These  were  made  the  subject  of  a  report  by 
the  engineer  who  conducted  the  water  surveys  ot 
1870.     During  the  past  year  the  engineer  employed 
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Pond,  his  services  have  been  continued  to  the  present 
time.  His  large  experience  and  practical  knowledge, 
gained  in  building  the  water-works  of  many  towns 
and  cities,  gave  assurance  of  a  thorough  understand- 
ing of  the  work  he  would  be  called  upon  to  perform. 
Pecuniarily  responsible  for  the  fulfilment  of  any  con- 
tract he  might  make,  energetic  and  skilful  in  the 
prosecution  of  the  work  entrusted  to  him,  his  interest 
in  the  success  of  the  undertaking  at  all  times  promi- 
nent, we  feel  that  no  mistake  has  been  made  in  com 
mitting  to  his  hands  so  large  a  portion  of  the  work 
performed.  In  the  settlement  of  his  demands  against 
the  city,  we  have  satisfactorily  adjusted  all  claims 
presented. 

EDWIN  WALDEN, 
JACOB  M.  LEWIS, 
JAMES  PURINTON, 
WILLIAM  D.  POOL, 
DAVID  H.  SWEETSER. 
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now  supplying  to  the  city  about  seven  hundred  thou- 
sand gallons  per  day.  We  have  used  in  the  pumping 
service,  the  year  past,  nine  hundred  and  eighty  thou- 
sand six  hundred  and  forty  pounds  of  coal. 

Four  hydrants  have  been  broken  during  the  year, 
by  teams.  In  all  cases  where  the  parties  causing 
the  damage  could  be  ascertained,  the  cost  has  been 
charged  to  them.  In  several  instances  the  pipes  have 
been  damaged  by  picks  in  excavating  for  drains  and 
sewers,  causing  much  trouble  in  shutting  off  the 
mains.  In  all  cases  the  cost  of  repairs  has  been 
charged  to  those  causing  the  damage.  More  care 
on  the  part  of  those  putting  in  drains  and  sewers 
would  save  this  unnecessary  labor  and  expense. 

Annexed  is  a  schedule  of  all  the  stock  and  tools 
remaining  on  hand. 

Respectfully  submitted. 

DANIEL  WALDEN, 

Superintendent 
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T^BLE     I. 

SeOWIKO    THE    AMOUNT    OF    PiPE    LAID    IN     1872. 


NAMES  OF  8TREETS.  SIZE  OF  PIPE. 
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NAMES  OF  STRI£ICTS. 


SIZE  OF  PIPE. 


Amount  of  Pipe  laid  in  Codrts  is  1872. 

yaiat  of  Court.  fiize.  Ltitfftk. 

Suflblk  Court U  188  8 

LovettFlace 1*  323 

Shepard  Court 1  IW 

Barker's  C^urt U  188  3 

Elm  Street  Court 14  369  6 

Chapman  Place U  173  6 

Page's  Court U  121  8 

Burctastead  Court  extension U  183  3 

Hanover  Street  extension 14  218  7 

Broad  Street  Court 11  1»  9 

Ilealej's  Arcade 14  110  3 

llutchindon'a  Court  extension 14  351  6 

South  Street  Court  extension IJ  176 

Edwards  Court li    J    183 

Holyoke  Street  extension 11    I      89  6 


Total  amount  or  I'n-E  laiii  in  the  Citt  to  Jan.  1,  1873. 

3«-lnch  iilpe  laid  in  1972 1863 

IWiinh  iiliM)  liiid  in  1872 2228 

liMnch  |)ll«!  laid  In  1H72 20M 

H-lMfili  |.i|>c  laid  in  1872 _    23 

fl-lneh  pliw  laid  in  1872 23,743  6 

4-ln«h  plim  laid  In  IS73 13,M1 

I'Ipe-  laii\  III  courts  In  1S72 30re  4 

fl|K!  I»irt  for  hydrants  in  1872 338 

40,873  10 

Tola]  animint  of  pipe  laid  in  1872,  46,872  feet  10  inches,  equal  to  8 
Hillfin,  ija-i  fi-ct  and  10  indies.  Previously  Imd,  33  miles  and  73  feet,  , 
•t'ltitl  aUHHint  of  pii>c  laid.  41  miles,  4704  feet  and  10  inches. 
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TABLE    II. 


Showing  the  Number  and  Size  of  Gates  set  in  1872, 


STREETS. 


Collins 

East  Collins  .  .   , 
Jackson  .  .   .  .   . 

Empire 

'Tlmson 

Sumner 

Fayette      .  .  .  . 
Chippewa  Court . 

In^lls 

Alice 

Fayette  Court  .   . 
Highland  Avenue. 

James 

High  Rock    .  .   . 
Holllns worth.   .   . 

Herbert 

Henry  Avenue  .  . 
Henry  Avenue  .  . 

Albany  

Congress    .    .    .   . 
Sagamore  .   .   .   . 

Sea 

South  Church   .   . 
Bedford 


o 


2 
1 
1 
1 
1 
2 
3 
1 
2 
2 
1 
1 
2 
2 
1 
1 
2 
1 
2 
2 
2 
2 
1 
2 


6 
6 
6 
4 
6 

I 

4 
6 
4 
6 
4 
4 
4 
4 
6 
6 
6 
4 
6| 
4 
4 
4 
6 
4 
4 


streets. 


AUey 

George 

Warren 

Curve 

Walden 

Summer 

River  

Nelson 

Allen 

Ashland 

Holyoke 

Forest  Hill  Avenue 

Lake 

Chestnut 

Chatham.  .  .  .  . 
Gage's  Court.  .  .  . 
Mt.  Pleasant.  .  .  . 
\dams 


o 


Previously  set 
Total   .   . 


M 
CO 


4 
4 
4 
4 
4 
6 
6 
4 
4 
6 
4 
6 
6 
6 
6 
4 
4 
6 


58 
225 


283 


1 
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TABLE     III. 

Showing  the  Number  and  Location  op  Hydrants  set  in  1872. 


1.  On  Forest  Hill  Avenue,  opposite  Hancock  Street. 

2.  Comer  llolton  and  Laigliton  Streets. 

3.  At  bend  of  Holton  Street. 

4.  ( ■orner  Holton  Street  and  Henry  Avenue. 

B.  ('ornor  Hollinsworth  Street  and  Bay  View  Avenue. 

0.  Corner  Hollinsworth  and  Herbert  Streets. 

7.  Corner  Hi^h  Kock  Street  and  Hio^h  Kock  Avenue. 

8.  Corner  Hl^h  Kock  and  Herbert  Streets. 
U.  On  Hi^h  Hook,  opposite  Kock  Street. 

10.  Corner  Hi^h  Kock  and  Acorn  Streets. 

11.  On  Hi^fh  Kock  Street,  opposite  P.*W.  Butler's  house. 
l*i  On  Maple  Street,  opposite  Xo.  74. 

i;i.  At  No.  95  Maple  Street,  near  Cross  Street. 

It.  corner  Maple  and  Lake  Streets. 

15.  On  Maple  Street,  opposite  Chatham. 

HI.  Corner  Clintham  Street  and  Western  Avenue. 

17.  Corner  Chatham  and  Lexington  Streets. 

18.  <  'orner  <  'hatham  Street  and  Chatham  Court. 
ID.  Knd  (»f  (Juge's  Court. 

yo.  On  Lake  Street,  near  Gage's  Court. 

^L  At  No.  21  Lake  Street. 

)i'J.  At  benti  of  Lake  Street,  opposite  Bowler. 

Si;i.  At  N(».  M  Lake  Street. 

)IL  C<»rnor  Lake  and  (liestnut  Streets. 

yn.  i  'orner  » lie^tnut  and  Bowler  Streets. 

)l(l.  On  IngallM  Stivet,  opposite  Ingalls  Court. 

il7.  Corner  Ingalls  and  Alice  Streets, 

y8.  Al  Nt».  ;UI  C«»lllnji  Street. 

VIU.  Corner  Ci»lllnf*  and  Fayette  Streets. 

MO.  Knd  of  CidlluM  Strtn^t. 

{II .  On  Fnyetle  Stivet,  opposite  l-Yanklin  Place. 

au.  Middle  of  Sugwmort*  Street. 

H;i.  ICnd  of  Highland  Avenue. 

111.  Al  No.  KM lulehlnson*8  Court. 

Mn.  I«:nd  or  l'Xv<*lto  court. 

Iin.  Middle  of  AlleeStrt^eL 

IIT.  ICnd  t»f  .liieknon  StrtH^t. 

118.  i  'orniM'  of  iluoknon  and  lugAlls  StreeU. 
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39.  At  No.  14  Jackson  Street. 

40.  On  Fayette  Street,  opposite  Sumner. 

41.  Middle  of  Ashland  Street. 

42.  On  Ashland  Street,  opposite  John  Raddin^s  house. 

43.  Junction  of  River  and  Canal  Streets. 

44.  Middle  of  River  Street. 

45.  On  Summer  Street,  near  Butman^s  mill. 

46.  Corner  Summer  and  Linden  Streets. 

47.  On  Summer  Street,  opposite  Alva. 

48.  Bend  of  Curve  Street. 

49.  End  of  South  Church  Street. 

50.  Corner  Timson  and  Empire  Streets. 

51.  On  Timson  Street,  near  Chatham. 

52.  On  'i'imson  Street,  opposite  Smith's  house. 

53.  End  of  Chippewa  Court. 
.54.*  Middle  of  Congress  Street. 

55.  Middle  of  Friend  Street. 

56.  Middle  of  Empire  Street. 

57.  End  of  Allen  Street. 

58.  On  Hoi  joke  Street,  opposite  Gardner. 

59.  Middle  of  Sea  Street. 

60.  Middle  of  Mt.  Pleasant  Street. 

61.  On  Mt.  Pleasant  Street,  opposite  Rockland. 

62.  On  Ridgeway  Street,  opposite.  Mt.  Pleasant. 
(W.  Corner  Rockland  and  Ridgeway  Streets. 

64.  West  end  of  Alley  Street. 

65.  On  Chestnut  Street,  opposite  Adams. 

66.  Corner  Adams  Street  and  Highland  Avenue. 

67.  Middle  of  Nelson  Street. 

68.  Corner  Nelson  and  Hood  Streets. 

Hydrants  previously  set 259 

Hydrants  set  in  1872 68 

Total  number  of  hydrants 327 
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TABLE    IV. 

Showing  the  amount  of  Rainfall  at  Breed's  Pond,  in  Inchf^« 
FROM  July  8  to  December  31,  1872. 


date. 

AMOUNT. 

DATE. 

;  AMOUNT. 

i 

DATE. 

AMOUNT. 

July     8 

1.1            1 

Aug.   22 

1.0 

Nov.     1 

.49 

10 

.120      ■ 

30 

3.358 

3 

.102 

12 

.01) 

Sept.     2 

1        .009 

7 

1.97 

15 

.09 

11 

.134 

11 

.1 

10 

.01        ! 

13 

.35 

12 

.172 

18 

.082 

17 

1.9 

14 

.174 

22 

.0S7      ' 

18 

.2 

22 

.3;« 

24 

.27 

19 

.8JU 

20 

.042 

20 

.3 

2S 

.03 

29 

.18 

29 

.388      i 

20 

.08 

Dec.      1 

.133 

31 

.04        ' 

27 

1.035 

5 

.081 

A\\}r.      3 

.H 

Oct.      3 

.2 

9 

.126 

11 

.04 

8 

1 .33 

10 

.32 

12 

1        .19 

10 

.034 

18 

.21 

13 

1.228 

13 

.9^8 

20 

1.104 

14 

1. 

18 

.14 

21 

.144 

10 

1.38 

23 

.034 

2:^ 

.00 

17 

.484 

20 

.008 

20 

.0 

19 

.001 

27 

.110 

31 

A\U 

Rainfall  for  tlie  uioiith  of  July 3.783 

Rainfall  for  the  month  of  August .  9  581 

Rainfall  for  the  month  of  Soptemhcr .  4.032 

Rainfall  for  the  month  nf  October 3.610 

Rainfall  for  the  monih  of  November 3.022 

Rainfall  for  the  month  of  December 3.022 

Total  rainfall  to  Jan.  1,  1872 28.150 
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TABLE    V. 


Srowihu  Heigett  of  Water  at  Breed's  Pond,  above  Sill  of 
Gate-House,  each  Satcrdat  sixce  Jti.Y  8,  1872.  Top  of 
Waste  Weir  17  Fctn  H^  inches  above  8ill  of  Gatb-Hodse. 
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1   lining  machine,  complete. 

9 

pails. 

30  long  h«'\ndle(l  shovels. 

6 

long  rammers. 

24  short  handled  shovels. 

3 

paving  rammers. 

30  picks  and  handles. 

2 

rammer  heads. 

6  iron  bars. 

1 

red  lead  brush. 

7  tuHneling  bars. 

1 

pave  hammer. 

3  striking  hammers. 

2 

claw  hammers. 

2  sledges. 

2 

trowels. 

2  spoons. 

1 

oil  feeder. 

2  hoes. 

1 

broom. 

1  rake. 

1 

stamp,  L.  P.  W.  B. 

5  drills. 

2 

handsaws. 

13  pairs  pipe  tongs. 

50 

feet  rubber  hose  and  pipe. 

2  monkey  wrenches. 

2 

corn  brooms. 

4  pipe  cutters. 

1 

tin  dipper. 

•i  die  stocks. 

1 

kerosene  lamp. 

1   2-inch  die. 

8 

lanterns. 

2  li-inch  dies. 

2 

kerosene  oil  cans. 

1    i|-inch  die. 

1 

5  gallon  lard  oil  can. 

2   1-incli  dies. 

1 

lining  bench. 

1    1-inch  die,  long  luindled. 

1 

cutting  bench. 

1    i*-inch  die. 

1 

tank  for  testing  metres. 

1    2-i"^h  die,  long  handled. 

1 

sink. 

1    1-inch  tap. 

6 

pairs  rubber  mittens. 

1    ^^-iuch  tap. 

1 

smoke  cowl. 

1    fap  wrench. 

2 

long  fencing  horses. 

2  visos. 

2 

small  fencing  horses. 

i)  solder  irons. 

1 

stove  and  pipe. 

1   solder  pot. 

15 

fathoms  2-inch  rope. 

I   solder  mould. 

3 

kettles  for  thawing  out  pipes 

1    2-in.  pipe  drill  and  stulling  1 

30X. 

with  hose. 

2    1-iu.  pipe  drills  and  stulling 

box 

21 

lengths  small  pipe. 

3    ^-in.  pipe  drills  and  stuiling 

box 

4 

pairs  rubber  boots. 

2   ^*-in.  pipe  drills  and  stufling 

box 

1 

coal  shed. 

1    i-in.  pipi"  drill  and  stulUng 

box 

1 

wheel-barrow. 

1   brace. 

1 

hand-cart. 

1    wrench. 

1 

tool-box  for  ledge  men. 

2  hydrant  nipple  wrenclies. 

2 

fire  pots. 

3   stop  wrenches. 

1 

lantern  globe. 

3   gale  keys. 

2 

horses. 

1   spoon  for  boxes. 

1 

heavy  wagon  and  harness. 

2  tape  measures. 

1 

light  wagon  and  harness. 

1   axe. 

1 

pung. 
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bills  payable  on  the  first  of  October,  1871,  were  not 
ready  to  present  until  the  first  of  February,  1872; 
therefore^,  the  receipts  herewith  presented  includes 
one  year  and  a  half,  viz:  from  October  1,  1871,  to 
AprU  1,  1873. 

In  addition  to  the  regular  collections  of  the  office, 
most  of  the  bills  for  extra  pipe,  put  in  by  Mr.  George 
H.  Norman  during  the  years  1870  and  1871,  have 
been  collected.  The  total  receipts  during  the  year 
have  been^s  follows  :  — 

For  water  rates, 835,893  39 

Bnildiug  purposes, 110  23 

Watering  streets, 257  90 

Fines  for  non-payment, 132  00 

Rents  for  buildings  and  land, 163  64 

836,557  16 

Extra  pipe,  private  hydrants,  etc., 13,632  26 

Total  amount  received, . 850,189  42 

All  of  which  has  been  paid  into  the  city  treasury. 
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EXPENDITURES   FOR  1872. 

Amount  of  Bills  approved  by  Public  Water  Board  from  Jan.  1, 

1872,  to  January  1,   1873. 


CONSTRUCTION    ACCOUNT. 

Engine-house  and  foundations, $35,545  72 

Pumping  engine,  including  interest, 38,156  25 

Engineering, 1,680  00 

Street  mains  and  service  pipes, $155,741   19 

Deduct  amount  received  for  extra  pipe,  _      13,632  26 

$142,108  93 

MAINTENANCE. 

Salaries  and  office  expenses, 82,866  34 

Pumping  service, 5,758  55 

Kepuir  and  sundry  expenses, 1.542  29 

Interest  account, 28,526   17 

838,693  35 
Deduct  amount  received  for  water, 36,557   16 

Balance  carried  to  construction  account,  _  82,136   19 

Total, 8219,627  09 
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TOTAL  EXPENDITURES 

Made  by  the  Committee  on  Introduction  of  Water  and  the  PuhUc 
Water  Board,  from  Jan.  1,  1869,  to  Jan.  1,  1878. 


For  Breed's  Pond  and  buildings, $21,500  00 

Repairing  dam, 8,737  16 

$30,287  16 

Steam  pump, 7,800  00 

Reservoir, 60,700  00 

£ngine  house  and  land, 47,459  00 

Pumping  engine  and  boilers, 38,156  25 

Engineering,  including  preliminary  survey,  8,464  99 

Street  mains,  hydrants  and  gates,  1869,  _$32,033  57 

Street  mains,  hydrants  and  gates,  1870,—   29,155  75 

Street  mains,  hydrants  and  gates,  1871,-284,749  05 

Street  mains  and  services,  1872, 142,108  93 

—$488,047  30 

Maintenance,  1870, $1,071   41 

Maintenance,  1871, 5,461   78 

Maintenance,  1872,* 2,136   19 

$8,669  38 

$689,534  08 
Respectfully  submitted. 

DANIEL  WALDEN,  Clerk. 

*  The  excess  of  matntciiancc  and  Interest  over  income. 


REPORT  OF  TIE  Elf&IlSrEEK 


President  Public  Water  Board  : 

Sir: — At  your  request  I  have  made  a  survey  of 
Hawkes'  Brook,  Penny  Brook  and  Birch,  or  Beaver, 
Brook,  for  the  purpose  of  supplying  the  city  of  Lynn 
with  additional  water. 

By  reference  to  the  accompanjing  plot  it  will  be 
observed  that  that  portion  of  the  towns  of  Lynn, 
Saugus  and  Lynnfield  (shaded  on  the  map), —  lying 
westerly  of  the  city  proper,  and  bounded  on  the 
north  by  a  range  of  high  hills  which  form  the  south- 
ern limit  to  the  watershed  of  the  Flax,  Sluice  and 
Cedar  Ponds,  varying  in  distance  from  three  to  twelve 
hundred  feet  south  of  the  so-called  Lynnfield  Eoad, 
also  bounded  on  the  south  by  Walnut  Street  or  the 
South  Reading  Road,  for  a  distance  of  about  four 
miles  due  westerly,  making  an  area  of  six  square 
miles,  —  all  slopes  southerly,  forming  four  distinct 
streams,  which  drain  this  entire  district. 

No.  1,  Breed's  Pond,  drains  nearly  one  square  mile. 

No.  2,  Beaver  Brook,  a  like  area. 

No.  3  and  4,  Penny  and  Hawkes'  Brooks,  four  and 
one-quarter  square  miles. 
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formation,  not  liable  to  the  contaminations  due  from 
either  the  cultivation  of  the  soil  or  that  of  a  thickly 
settled  district,  and  will  doubtless  remain  in  its  present 
unsettled  condition  for  very  many  years. 

Respectfully  submitted. 

GEO.  H,  BISHOP,  Engineer. 
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provisions  of  this  act,  or  corrupt  the  same,  or  render  it  impure,  or 
destroy  or  injure  any  dam,  aqueduct,  pipe,  conduit,  hydrant,  ma- 
chinery or  other  works  or  property  held,  owned  or  used  by  said 
city,  under  the  authority  and  for  the  purposes  of  tin's  act,  he  shall 
forfeit  and  pay  to  said  city  three  times  the  amount  of  damages  as- 
sessed therefor,  to  be  recovered  in  an  action  of  tort,  and  on  con- 
viction of  either  of  the  wanton  or  malicious  acts  aforesaid,  mav 
also  be  punished  by  iiue  not  exceeding  three  hundred  dollars,  or  by 
imprisonment  in  jail  not  exceeding  one  year. 

iSkct.  8.     This  act  shall  take  effect  upon  its  pa.<9sage. 
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obtaining  and  supplying  of  pure  water  for  the  uses  of  the  city. 
They  shall  receive  from  the  City  Council,  or  any  committee  thereof 
previously  acting,  any  and  all  such  works  and  arrangements  as 
may  have  been  already  established,  and  any  such  party,  so  deliver- 
ing the  charge  thereof,  shall  thereafter  be  free  of  all  responsibility 
for  the  management  of  the  same.  And  after  the  due  constitution 
and  organization  of  the  Board  as  aforesaid,  the  City  Council  shall 
not  place  in  the  hands  of  any  committee  or  commission,  for  execu- 
tion, any  orders  for  the  construction,  management  or  repair  of  any 
such  works,  structures  or  arrangements,  whether  newly  determined 
on  or  otherwise ;  but  all  such  matters,  and  the  execution  and  con- 
summation thereof,  shall  be  entrusted  to  the  Board  as  above  pro- 
vided. 

Sect.  4.  Said  Board  shall  have  control  and  jurisdiction  over 
all  lakes,  ponds,  streams  and  bodies  of  water  provided  or  possessed 
by  the  city  for  supply  as  aforesaid,  and  of  all  lands  adjacent  or 
appurtenant  thereto,  and  owned  or  lawfully  controlled  by  the  city. 
And  they  may  exercise  all  rights  as  to  entry  upon  and  passage  over 
private  premises  which  now  arc  or  hereafter  may  become  vested  in 
the  city  government,  as  belonging  or  relating  to  the  management 
and  supply  of  water  as  aforesaid. 

Sect.  5.  Said  Board,  and  every  member  thereof,  shall  use  dili- 
gent care  for  the  protection  and  security  of  all  sources  of  water 
from  which  a  supply  is  in  any  part  obtained,  so  that  the  purity  and 
salubrity  thereof  may  not  be  impaired.  And  for  this  purpose  they 
shall,  individually,  have,  enjoy  and  exercise  all  the  powers  of  police 
officers  in  relation  to  trespassers  upon  the  sources  of  water  in  their 
charge,  or  upon  the  lands  or  works  connected  therewith,  and  may 
arrest  or  complain  of  such  oifcnders,  that  they  may  be  dealt  with 
according  to  law.  And  upon  application  made  by  said  Board,  the 
Mayor  and  Aldermen  may,  in  their  discretion,  extend  the  powers 
above  stated  to  the  Clerk,  Superintendent,  or  other  officer  of  the 
Board,  to  be  by  him  exercised  in  like  manner. 

Sect.  6.  Said  Board  shall,  once  in  each  calendar  month,  meet 
and  examine  all  bills  and  claims  by  them  incurred  in  the  prosecu- 
tion of  their  duty ;  and  all  claims  approved  shall  be  certified  by 
their  President,  and  passed  to  the  Auditor  of  Accounts  for  allow- 
ance and  payment.  And  a  full  statement  of  all  contracts,  obliga- 
tions and  pecuniary  arrangements  entered  into  by  the  Boanl,  shall 
be  seasonably  deposited  with  the  Auditor,  as  required  by  the  ordi- 
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that  the  supply  of  water  should  be  extended  and  afforded  to  takers 
not  belonging  to  the  city  and  residing  beyond  its  limits,  they  shall 
make  a  special  report  to  the  City  Council,  stating  the  facts  in  the 
case,  and  the  City  Council  may,  if  they  deem  fit,  pass  an  order 
thereon,  permitting  such  use  of  the  water  as  aforesaid,  during  such 
period  as  said  order  shall  define  ;  and  the  Water  Board  may  then 
supply  the  water  according  to  the  terms  of  the  order :  Provided^ 
however^  that  the  rate  charged  to  such  parties  shall  not  be  more 
favorable  than  to  the  residents  of  the  city ;  nor  shall  such  supply 
be  continued  when  it  may  tend  to  diminish  the  quantity  to  which 
such  residents  are  entitled. 

Sect.  11.  No  member  of  the  Board,  and  no  person  officially 
acting  under  their  appointment,  shall  be  a  party  to  any  contract, 
bargain  or  sale  of  property  or  material  connected  with  the  water 
supply,  wherein  either  the  Board,  the  City  Council,  or  any  com- 
mittee thereof  shall  be  the  other  party  ;  but  all  such  contracts,  bar- 
gains or  agreements,  made  in  violation  hereof,  shall  be  utterly 
void  as  to  the  city.  The  members  of  the  Board  shall  receive  no 
compensation  for  their  services,  and  neither  they,  nor  any  officer 
appointed  under  their  authority,  shall  demand  or  receive  any  fee 
or  reward  for  service  to  any  person  in  connection  with  his  duty. 

Skct.  12.  All  the  acts  and  doings  of  the  Public  Water  Board, 
and  of  the  several  members  thereof,  shall  always  be  open  to  review 
and  correction  by  the  City  Council ;  and  in  case  of  any  malfeasance, 
or  failure  or  neglect  of  duty  by  them,  or  either  of  them,  the  City 
Council,  upon  complaint  made  to  them,  may  give  notice  and  hear- 
ing to  the  party  accused,  and  thereafter,  if  they  see  cause,  remove 
from  office  said  Board,  or  the  offending  portion  thereof,  and  there- 
upon proceed  to  a  new  election  to  fill  the  vacancies  so  occasioned. 
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The  folio wiDg  rates  shall  be  charged  aDDiially  for  the  use  of 
water :  — 

DWELLING-IIOITSES. 

Dwelling-Houses  occupied  b}''  one  family,  for  first  faucet,   ...    ^6  00 

For  each  additional  faucet,  to  be  used  by  same  family 2  00 

When  a  house  is  occupied  by  more  than  one  family,  and  less 

than  four,  one  faucet  only  being  used  by  all.  for  each  family,    4  00 
When  a  house  is  occupied  by  four  or  more  families,  and  but  one 

faucet  is  used  by  all,  for  each  family 3  50 

When  a  house  Is  occupied  by  more  than  one  family,  the  highest 

rates  will  be  charged  for  each  family  having  the  wat^r  car- 
ried into  their  part  of  the  house. 

For  the  first  bath-tub, 5  00 

For  each  additional  bath-tub 3  00 

For  the  first  water-closet .5  00 

For  each  additional  water-closet, 3  00 

For  hopper  water-closets  special  rates  will  be  made. 

Where  bath-tubs  or  water-closets  are  used  by  more  than  one 

family,  for  each  family 4  00 

Where  two  faucets  are  used,  one  for  hot  and  one  for  cold  water, 

and  both  emptying  into  one  basin,  but  one  charge  will  be 

made  for  both. 
Provided  that  in  no  case  shall  the  charge  for  the  use  of  water  by 

a  private  family,  exclusive  of  hose  and  stable,  be  more  than  25  00 

BOAKI)IN(J-H()rSK8. 

For  th#4ir8t  faucet $10  00 

Each  additional  faucet, 3  00 

Water-closet  or  bath-tub,  when  used  by  boarders,  each    ....    10  00 
Each  additional  bath-tub  or  water-closet 3  00 

STOKES,    OFFICES,    WAREHOUSES,    ETC.,   NOT    INCLUDING 

MANUFACTORIES   OR   WORKSHOPS. 

First  faucet $5  00 
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Where  two  or  more  tenants  arc  supplied  fVom  the  same  faucet, 

each, 94  00 

Water-closet  used  by  occupants  of  one  tenement  only, 5  00 

When  used  by  occupants  of  more  than  one  tenement,  for  each 

tenant, 4  00 

For  each  additional  faucet  or  water-closet,  half  of  above  rates 
will  be  charged. 

MARKETS,  SALOONS,  l^STAURANTS,  WORKSHOPS. 

For  markets,  saloons,  restaurants,  workshops,  or  for  purposes 
not  included  in  any  other  classification,  and  not  requiring 
more  than  an  ordinary  supply  of  water,  from $6  to  $25 

HOTELS. 
For  each  bed  for  boarders  and  lodgers, ^i  nO 

PUBLIC  BATHS. 

For  each  tub  in  a  public  bath-house  or  hotel, 38  00 

For  each  wa^^r-closet  in  a  public  bath-house 8  00 

STABLES. 

Private  Stable.  —  For  the  lirst  horse, 3o  00 

For  each  additional  horse. 3  00 

For  each  cow, 1  50 

LiVEKY,  Club  ANi>  Boarding  Starle.s.  — For  each  horse,  .  .  3  00 

Car  and  ()mxibi:s  Stables.  — For  each  horse, 2  00 

Truck  and  Cart  Stables.  —  For  each  horse 2  00 

Provided  that  in  no  case  shall  any  stable  be  charged  less  than  5  00 
Tlie  rates  for  stables  include  water  for  washing  carriages  with- 
out hose. 

HOSE. 

For  hose  of  not  over  three-eighths  inch  orifice,  used  for  washing 
windows,  sprinkling  streets  or  watering  gardens  (and  the 
use  of  the  same  shall  be  limited  to  one  hour  per  day)  not 
less  than $:}  00 

STEAM  EXGIXES. 

For  each  engine  working  not  over  twelve  hours  a  day,  for  each 

horse  power, 6  00 

BUILDING  PURPOSES. 
For  each  cask  of  lime  or  cement  used, 6  cents. 
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Report  of  the  Public  Water  Board. 


As  required  by  the  Sixth  Section  of  the  "  Ordinance 
for  the  Regulation  of  the  Water  Supply  of  the  City," 
the  Public  Water  Board  hereby  present  to  the  City 
Council  their  Second  Annual  Report ;  which  report 
contains  a  ^'full  statement  of  all  their  official  acts  and 
doings  for  the  year"  1873. 

Appended  will  be  found  the  report  of  the  Clerk  of 
the  Board  and  of  the  Superintendent  of  the  works, 
and  also  the  report  of  the  Board  of  Experts  who  were 
appointed  to  determine  the  capacity  of  the  pumping 
engine,  erected  during  the  year,  and  the  economy  with 
which  its  work  is  performed. 

The  report  of  the  Clerk  contains  so  full  a  state- 
ment of  the  supply  of  water  to  the  city  and  the 
variety  of  purposes  for  which  it  is  used,  the  increase 
in  the  number  of  water-takers  and  in  the  number  and 
variety  of  fixtures  employed,  that  no  further  state- 
ment is  deemed  necessary. 

In  the  Clerk's  report  will  also  be  found  a  general 
statement  of  the  expenditures  by  the  Board,  on 
account   of  the  extension    and  maintenance  of  the 


REPORT  OF    PUBLIC    WATER  BOARD. 


works  for  the  year  1873,  an  itemized  account  of 
which  will  be  found  in  the  report  of  the  City 
Auditor;  also,  a  statement  of  the  cost  of  the 
works  from  the  date  of  the  first  outlay,  in  1869,  to 
the  close  of  the  year  1873.  The  amount  of  the  re- 
ceipts by  the  water  department  during  the  year,  and 
the  increase  over  the  previous  year,  are  also  so  fully 
given  as  to  make  any  statement  by  the  Board  super- 
fluous. 

We  invite  your  attention  to  the  report  of  the  Su- 
perintendent of  the  Works  for  information  relating  to 
the  sources  of  supply,  and  the  general  condition  of  the 
water  works  of  the  city.  Especially  do  we  ask  you 
to  consider  that  portion  of  the  report  which  refers  to 
the  quantity  of  water  used  by  those  employing  hand- 
hose,  and  the  cost  of  supplying  the  same.  The  waste 
which  is  constantly  going  on  by  reason  of  imperfect 
fixtures,  and  faucets  carelessly  left  open,  can  easily 
be  inferred  from  the  statement  showing  the  quan- 
tity of  water  an  ordinary  faucet  will  discharge, 
when  supplied  from  the  reservoir.  The  report  also 
contains  other  valuable  information  relating  to  the 
pumping  engine  and  other  parts  of  the  works,  which, 
with  the  tables  presented,  will  quite  fully  inform  you 
of  the  work  of  the  year,  and  the  success  which  has 
attended  the  introduction  of  water  into  our  city. 

The  Water  Board  for  the  year  1873  was  without 
change  in  its  membership,  the  City  Council  re-elect- 
ing for  a  full  term,  Mr.  David  H.  Sweetser,  whose 
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unfinished  condition,  or  for  some  cause  had  not  fully 
satisfied  the  expectation  of  the  Board. 

DISTRIBUTING    RESERVOIR. 

The  Distributing  Reservoir,  mainly  built  in  1871, 
was  regarded  at  the  date  of  our  last  annual  report  as 
almost  unserviceable.  The  loss  of  water  appeared 
to  be  wholly  by  filtration  through  the  bottom,  as  none 
of  the  tests  resorted  to  to  show  the  defect  developed 
any  leak  through  the  embankments,  nor  was  there 
any  following  of  water  discoverable  along  the  lines 
of  the  force  and  supply  mains  which  connect  with 
the  reservoir. 

The  Committee  of  the  City  Council  for  the  year 
1871,  to  whom  was  entrusted  the  construction  of  the 
reservoir,  accepted  the  judgment  of  those  who  were 
experienced  in  building  similar  works,  and  whose 
knowledge,  in  regard  to  the  kind  of  material  required 
to  render  such  a  basin  water-tight,  could  hardly  be 
questioned.  But  the  opinions  of  all  who  were  con- 
sulted proved  unreliable,  and  the  experiment  demon- 
strated that  the  natural  bed  of  our  reservoir,  although 
containing  a  considerable  portion  of  clay  in  its  com- 
position, would  not,  unless  worked  and  mixed  with 
other  material,  hold  water  under  pressure.  Sat- 
isfied that  the  contractor's  work  was  faithfully  per- 
formed, the  Board  decided  to  cover  the  bottom  and 
that  portion  of  the  slopes  made  by  the  excavation, 
with  a  puddle   of  clay    and   gravel  to    a   depth   of 
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with  much  advantage  in  prosecuting  the  work,  the 
area  was  divided  into  two  nearly  equal  sections 
by  a  wall  seven  feet  in  height.  Through  the  centre  of 
this  wall  was  placed  a  well-worked  puddle  four  feet 
in  thickness,  making  it  water-tight.  Two  twenty-inch 
pipes  were  laid  through  it,  to  be  connected  with  the 
force  and  supply  mains  at  the  gate-house  whenever  the 
separate  use  of  either  division  of  the  reservoir 
shall  become  necessary  to  allow  of  repairs  or  altera- 
tions. This  arrangement  also  permitted  the  use 
of  the  first  section  before  completing  the  entire 
work,  and  when  in  use  no  more  water  was  re- 
quired to  be  pumped  than  the  actual  consumption  de- 
manded. The  large  area  to  be  worked,  and  the  exceed- 
ingly difficult  excavation  to  be  carried  on,  required  a 
large  force  of  men  and  teams  and  all  who  could  be  prof- 
itably employed  were  placed  at  work,  and  the  first 
division  was  put  in  condition.  Water  was  let  in  on 
the  twenty-eighth  day  of  July,  and  the  subsidence 
carefully  noted.  At  first  the  loss  of  water  was  appa- 
rently greater  than  could  be  accounted  for  by  the  pro- 
cesses of  evaporation  and  absorption,  but  the  waste 
gradually  diminished,  and  after  a  few  weeks  this  por- 
tion of  the  reservoir  was  declared  to  be  tight.  Con- 
tinuous pumping  was  not  now  required  in  order  to 
supply  the  city,  and  the  extra  expense  for  labor  and 
coal,  which  the  night  work  had  made  necessary, 
could  be  saved.  The  stand-pipe  was  abandoned, 
night   work   was   discontinued,   and    the   supply   of 
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it  all  the  waste  material  taken  from  the  reservoir  was 
used  in  the  foundation  and  covered  with  graveL 
Two  culverts  were  built  to  carry  off  the  water  shed 
by  the  slopes  and  road-bed. 

The  slopes  of  the  reservoir  banks  are  brought 
to  grade,  soiled  and  sown  with  grass  seed.  A  walk 
nine  feet  wide  is  laid  out  on  the  top  of  the  embank- 
ments and  the  margins  are  sodded. 

During  the  winter  that  portion  of  the  reservoir 
bank  last  finished  has  been  washed  by  the  rains  and 
melting  snows,  and  needs  to  be  repaired.  A  portion 
of  the  road  upon  the  hillside,  left  unfinished,  should 
be  completed.  Drain-pipe  should  be  laid  at  proper 
intervals,  through  the  outer  slopes  of  the  reservoir 
banks,  to  carry  off  the  rains  and  prevent  washing. 
A  paved  gutter  should  be  laid,  to  conduct  the  water 
shed  by  the  slopes  of  the  road  and  embankment,  to 
the  culverts.  If  this  is  neglected,  the  foot  of  the  bank 
slopes  will  be  washed  out  and  much  damage  done. 
The  expenditure  required  to  complete  the  work  will 
not  be  large,  and  we  ask  to  be  permitted  to  do  it  the 
present  season. 

The  total  expenditure  for  work  done  at  the  reser- 
voir during  the  last  season  was  as  follows : 

PUDDLING   OF    RESERVOIR. 

Pay-roll  of  laborers, $27,051   76 

Hauling  gravel, 3,177  48 

Hauling  clay,  (9,781  cubic  yards), 7,172  55 

Carried  forward,  $37,401  79 
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Brought  forward,  $37,401   79 

Labor  and  coal,  (pumping  at  clay  pit), 1,053  15 

Lumber,  tools  and  miscellaneous, 1,389  52 

Engineering, 1,758  00 

$41,602  46 

FINISHING   RESERVOIR    AND    CONSTRUCTING    ROADWAY. 

Labor  and  teaming, $9,260  77 

Sodding, 345  17 

Tools,  seed  and  miscellaneous, 301  04 

$9,906  98 

Deduct  contractor's  allowance, 2,000  00 

7,906  98 

Total, -  $49,509  44 

SOURCES   OF  SUPPLY. 

In  our  report  for  the  year  1872,  we  presented  a 
carefully  prepared  statement  of  the  average  daily 
supply  of  water  to  the  city,  the  probable  demand  at 
the  close  of  the  year  1873,  and  invited  the  attention 
of  the  City  Council  to  the  inadequacy  of  the  source 
upon  which  the  city  was  then  wholly  depending. 

From  the  statement  then  made  we  conclusively 
showed  the  unreliability  of  Breed's  Pond  as  a  source 
of  supply  for  so  large  a  number  of  takers  as  were  then 
registered,  and  predicted  its  almost  certain  failure  in 
a  year  of  unusual  drouth.  We  also  urged  the  City 
Council  to  give  early  attention  to  the  matter,  and 
determine  from  whence  a  further  supply  should 
be  obtained. 

The  relative  value  of  the  two  sources  which  could 
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The  construction  of  this  storage  reservoir  was  in 
accordance  with  the  plan  of  increasing  the  water  sup- 
ply of  the  city  suggested  by  the  Water  Board  in  their 
First  Annual  Report,  and  is  the  first  of  the  series  of 
ponds  recommended  to  be  made.  The  quantity  of 
land  appropriated  by  order  of  the  City  Council 
is  ninety-two  acres,  sixty-seven  of  which  will  be 
flowed  when  the  pond  is  full.  Its  capacity  is  200,- 
000,000  gallons,  and  it  will  have  a  depth  of  water,  at 
the  dam,  of  thirteen  feet  above  the  sill  of  the  gate- 
house. The  entire  length  of  the  pond  is  about  one 
mile,  and  the  circuit  of  the  flow-line  measures  three 
miles.  Its  bed  is  remarkably  level,  showing  a  varia- 
tion of  only  flve  feet  for  nearly  its  entire  length,  while 
its  banks  for  the  most  part  are  abrupt,  and  thickly 
covered  with  wood.  The  watershed  which  surrounds 
and  supplies  it,  has  an  extent  of  about  five  hundred 
acres,  nearly  all  of  which  is  wooded  hillsides  and  un- 
cultivated lands.  The  supply  from  this  pond  will 
be  about  a  million  gallons  a  day,  as  the  territory 
draining  into  it  affords  a  large  percentage  of  the 
annual  fall  of  rain.  The  abrupt  hillsides  which  en- 
viron it,  underlaid  with  ledge-rock  and  covered  with 
bowlders,  ensure  the  purity  of  the  water  when  it  shall 
be  unaffected  by  the  decomposition  of  vegetable  mat- 
ter, incident  to  the  first  storage  of  water  upon  new 
territory. 
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tual  consumption  of  water  at  the  present  time  is  at 
the  rate  of  seventy-five  gallons  to  each  person  repre- 
sented upon  our  books,  and  more  than  forty  gallons 
to  every  person  in  the  city.  If  the  moderate  calcula- 
tion we  have  made  for  new  applications  proves  true, 
and  the  same  rate  of  consumption  is  maintained 
throughout  the  year  (and  both  are  likely  to  be  in- 
creased), at  the  close  of  the  season  the  average  daily 
consumption  will  be  about  1,400,000  gallons.  It  is 
also  to  be  borne  in  mind  that  for  several  months  hand 
hose  have  not  been  in  use,  no  water  has  been  supplied 
for  watering  streets,  and  but  little  has  been  used  for 
the  extinguishment  of  fires. 

ADEQUACY  OF  THE  SOURCES  OF  SUPPLY. 

Breed's  Pond  and  Birch  Pond  constitute  the  present 
water  supply  of  the  city.  Their  united  capacity  is  a 
little  less  than  two  million  gallons  a  day,  in  a  year  of 
average  rainfall.  We  have  already  seen  that  the  prob- 
able demand  for  water,  at  the  close  of  the  present 
year,  will  be  about  1 ,400,000  gallons  a  day.  The  ex- 
cess of  supply  over  the  demand  will  not  therefore  be 
large.  "But  if  a  drouth  as  severe  as"  that  of  the 
Summer  of  1873  "should  visit  us  the  coming  season, 
nearly  the  entire  supply  would  be  required;  for  as 
drouth  prevails  the  demand  for  water  increases." 
"For  watering  streets,  gardens  and  lawns,  the  quan- 
tity used  would  be  many  times  that"  required  in  a 
year  of  frequent  rains.     "  Wells  would  again  become 
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dry,  and  the  resort  of  those  who  now  depend  upon 
them  will  be  to  the  public  water  supply."  Nor  is  such 
a  contingency  so  remote  that  it  need  not  be  provided 
for.  The  liability  to  a  short  supply  in  a  year  of  low- 
est rainfall  is  the  contingency  we  are  especially  called 
upon  to  consider,  and  we  repeat  what  we  said  a  year 
ago,  "that  a  water  supply  which,  at  its  minimum^  is 
not  surely  abundant,  cannot  be  regarded  as  competent, 
and  hazards  -the  welfare  of  the  community  it  was  in- 
tended to  protect." 

The  storEige  capacity  of  the  two  ponds  is  three 
hundred  and  fifty  million  gallons,  and  that  of  the  dis- 
tributing reservoir  twenty  millions.  If  there  should 
be  abundant  rains  during  the  spring  months  the  water 
in  store  for  the  season  which  will  follow,  when  the 
consumption  is  liable  to  be  greater  than  the  supply, 
will  not  be  less  than  three  hundred  million  gallons. 
This  quantity  will  be  fully  adequate  to  any  demand 
that  may  be  expected  in  a  very  dry  season ;  but  should 
this  reserve  be  largely  drawn  upon  during  the  Sum- 
mer season,  the  supply  for  the  year  1875  will  be  al- 
most wholly  dependent  upon  the  rainfall  of  that  year. 

STORAGE. 

Storage,  in  connection  with  a  water  supply,  is  only 
required  when  the  sources  of  supply  are  not  largely 
in  excess  of  the  daily  consumption,  and  fail  in  the  dry 
seasons.  For  such  cases  the  storage  needed  is  a  res- 
ervoir, or  pond,  natural  or  artificial,  of  sufficient  ca- 
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US  the  most  careful  attention.  The  two  sources  which 
have  been  proposed  have  been  considered  with  refer- 
ence to  three  important  particulars,  namely,  the  quan- 
tity of  water  obtainable,  the  comparative  purity  of  the 
same,  and  the  expenditure  necessary  to  make  either 
source  available  and  place  the  waters  so  completely 
within  the  control  of  the  city  that  all  private  rights 
connected  with  them  shall  be  extinguished. 

First,  of  the  quantity.     The   only  measurement  of 

the  watershed  of  Flax  Pond  and  its  tributaries  which 

* 

has  ever  been  made,  was  conducted  by  Mr.  McAlpine 
in  1870.  Its  area,  as  determined  by  unusually  care- 
ful surveys,  is  about  two  and  a  half  square  miles. 
All  engineers  who  make  the  construction  of  water- 
works a  specialty,  agree  in  the  opinion  that  not  more 
than  one-half  of  the  annual  rainfall  can  be  collected 
and  stored.  Measurements  of  the  quantity  of 
water  received  into  Cochituate  Lake  for  a  series  of 
years,  show  that  about  forty  per  cent,  of  the  rainfall 
upon  its  watershed  can  be  made  available.  The  tests 
which  have  been  made  by  engineers  who  have  had 
the  continuous  charge  of  water-supplies  show  that 
the  amount  of  collectable  rainfall  is  much  smaller 
than  the  estimates  of  some  of  the  older  engineers, 
and  that  the  range  is  between  thirty-three^  and  fifty 
per  cent.  The  rugged  hillsides  which  form,  in  large 
part,  the  drainage  area  of  the  sources  we  are  consid- 
ering will  doubtless  afford  a  large  percentage  of  the 
annual  rainfall,  and  our  calculations  will  be  based 
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upon  receiving  into  the  storage  reservoirs  an  average 
of  a  million  gallons  a  day  from  each  square  mile  that 
feeds  them.  Upon  this  assumption  Flax  Tond  and 
its  tributaries  may  be  relied  upon  to  supply  two  and 
a  half  million  gallons  a  day,  in  a  year  of  average  rain- 
fall. In  connection  with  Breed's  and  Birch  Ponds, 
which  have  a  drainage  area  of  something  more  than 
a  thousand  acres,  a  supply  could  be  obtained,  in  an 
average  year,  of  a  little  more  than  four  millions  a  day. 

From  the  territory  draining  into  Hawkes  and  Penny 
Brooks  as  large  a  percentage  of  rainfall  can  be  col- 
lected and  stored  as  at  Flax  Pond.  The  engineer 
(George  H.  Bishop)  employed  to  report  upon  the  con- 
dition of  these  streams  and  the  quantity  of  water  they 
will  furnish,  states  the  area  of  territory  draining  into 
them  to  be  four  and  a  quarter  square  miles.  We 
may  therefore  assume  that  four  and  a  quarter  million 
gallons  a  day  can  be  obtained  from  these  sources, 
which,  added  to  the  supply  from  Breed's  and  Birch 
Ponds,  would  increase  the  city's  supply  to  six  million 
gallons,  or  two  million  gallons  a  day  more  than  can 
be  obtained  by  adding  Flax  Pond  to  the  present  sup- 
ply. So  far  as  the  quantity  of  water  obtainable  affects 
the  question,  the  decision  must  be  in  favor  of  increas- 
ing the  city's  supply  by  taking  these  tributaries  to 
Saugus  River. 

Our  next  inquiry  relates  to  the  quality  of  the 
water  which  can  be  obtained  from  the  two  sources. 
A  decision  upon  this  question  should  not  be  reached 
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mill,  now  used  for  pulling  wool  and  tanning  sheep- 
skins, and  a  large  amount  of  polluted  matter  passes 
from  these  works  into  Flax  Pond,  which  it  would  be 
necessary  to  discontinue.  The  natural  drainage  from 
the  houses,  etc.,  on  the  margin  of  Flax  Pond,  is  into 
the  pond.  If  the  water  is  to  be  used  for  domestic 
purposes,  a  system  of  sewerage  must  be  provided  to 
divert  it."  ♦ 

A  large  portion  of  Pine  Grove  Cemetery  is  upon 
the  watershed  of  Flax  Pond,  and  naturally  drains  into 
Bacheller's  Brook,  which  is  one  of  the  feeders  of  the 
pond,  while  the  Catholic  Cemetery  is  upon  the  bor- 
ders of  Sluice  Pond.  In  addition  to  these  unfavora- 
ble conditions.  Flax  Pond  was  for  a  long  series  of 
years  the  receptacle  of  the  waste  from  the  extensive 
dyeing  establishment  situated  between  the  two  ponds, 
and  its  upper  portion  is  to-day  a  reeking  mass  of  pol- 
lution. To  the  eye  of  the  passer-by  the  rank  grasses 
growing  upon  its  surface  indicate  firm  earth  beneath, 
but,  upon  examination,  acres  of  floating  islands  of 
filth  will  be  found  instead.  In  the  warm  months  a 
green  slime  is  generated  which  impregnates  the  entire 
body  of  the  water.  This  is  a  regularly  occurring  phe- 
nomenon, although  more  apparent  in  some  years  than 
in  others.  During  the  past  year,  in  the  months  of 
August  and  September,  the  condition  of  the  pond 
was  as  we  have  here  described  it,  and  in  the  coves  on 


*  Kirkwood  k  Francis,  on  the  ralne  of  Flax  Pond  as  a  water  supply.    Report  to  the 
Ck>chltaate  Board,  1874. 
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uninhabited  region,  with  no  traveled  ways  across  its 
watershed,  and  free  for  many  a  score  of  years  from 
all  liability  of  settlement.  Not  an  acre  of  cultivated 
land,  nor  a  dwelling,  is  to  be  found  on  the  two  square 
miles  of  territory  which  feed  the  stream. 

To  gather  these  waters  into  reservoirs,  and  give  to 
them  the  benefit  resulting  from  storage,  will  furnish 
to  the  city  an  ample  supply  of  the  purest  water  that 
can  be  obtained.  The  slight  discoloration  now  no- 
ticed will  gradually  disappear,  and  no  annual  outlay 
will  be  required  to  preserve  from  contamination  the 
sources  from  which  the  supply  to  the  city  will  be 
furnished. 

The  remaining  consideration  relates  to  the  expen- 
diture necessary  to  acquire  either  of  the  two  sources 
we  have  considered,  and  to  conduct  their  waters  to 
the  well-chamber  at  the  engine-house.  To  insure  the 
purity  of  the  water  in  Sluice  and  Flax  Ponds,  a  mar- 
gin of  land  bordering  upon  their  shores  must  be 
bought  and  placed  under  control  of  the  city,  or  exten- 
sive and  very  expensive  sewerage  provided,  A  mile 
and  a  half  of  supply  main  must  be  laid,  and  connected 
with  the  pond  at  a  level  which  will  allow  eight  feet 
of  water  to  be  drawn  from  it.  All  the  mill  rights 
upon  the  streams  must  be  purchased,  and  the  rights 
of  all  persons  in  and  to  these  waters  must  be 
extinguished. 

To  secure  the  sources  at  North  Saugus  will  require 
the  building  of  two  storage  reservoirs,  the  purchase 
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supply  draw  but  a  few  pailsful  in  a  day.  The 
trouble  and  labor  of  drawing  water  induces  care  in 
using  it,  and,  in  many  instances,  too  great  economy  is 
practiced  to  ensure  healthfulness  and  cleanliness  to 
the  household.  In  manufactories,  workshops  and 
business  places,  the  supply  is  even  more  limited  when 
it  is  obtained  with  difficulty.  But  a  change  to  the 
abundant  supply  of  water  to  be  had  by  the  mere  open- 
ing of  faucets,  not  only  largely  increases  the  legiti- 
mate consumption,  but  begets  wasteful  and  extrava- 
gant habits.  If  all  water  takers  would  be  reasonably 
prudent  when  drawmg  water  for  any  purpose,  and 
would  promptly  repair  leaky  fixtures  to  prevent  waste, 
the  city's  consumption  would  be  diminished  at  least 
one-third.  But  the  economy  which  most  people  prac- 
tice in  their  private  affairs,  is  not  regarded  as  a  duty, 
except  by  a  few,  when  dealing  with  the  public.  For 
this  reason  some  stringent  regulations  should  be 
adopted  to  protect  the  city  from  the  abuses  at  present 
suffered. 

CAUSES  OF   WASTE. 

The  Cochituate  Water  Board  were  recently  re- 
quired to  report  "  What  changes  are  needed  to  prevent 
any  waste  of  the  present  supply?"  The  Water  Reg- 
istrar, in  a  very  satisfactory  report  upon  the  subject, 
replies  "  that  the  permanent  and  continual  causes  of 
waste  are  the  use  of  hopper  water-closets,  so-called 
self-acting    closets,   urinals    which    are    constructed 
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most  any  section  of  our  city,  four  hundred  and  fifty 
gallons  of  water  an  hour,  and  that  if  hose  be  used  an 
hour  a  day  for  three  and  a  half  months,  forty-seven 
thousand  two  hundred  and  fifty  gallons  of  water  will 
be  used.  The  cost  of  pumping  this  quantity  is  great- 
er than  the  city  would  receive  from  the  rate  charged. 
Under  the  same  head  an  ordinary  faucet  will  dis- 
charge twelve  gallons  of  water  a  minute,  and  if  al- 
lowed to  waste  ten  minutes  a  day  for  a  year  the  cost 
of  pumping  the  water  thus  wasted  will  be  more  than 
the  annual  rate  for  such  faucet. 

METERS. 

During  the  past  year  several  meters  have  been 
tested  by  the  Superintendent,  but  none  of  them  have 
been  found  accurate.  The  discrepancy  is  always  in 
favor  of  the  taker,  and  when  meters  are  applied  to  de- 
termine the  quantity  of  water  used,  the  consumer  may 
be  sure  that  the  register  does  him  no  injustice. 
However  delicately  constructed,  it  takes  power  to 
work  them.  So  much  water  as  is  required  to  run  the 
machinery  is  gain  to  the  consumer;  but  as  the  regis- 
ter of  a  meter  shows,  substantially,  the  quantity  of 
water  which  passes  through  it,  unnecessary  consump- 
tion will  be  checked,  or  the  city  will  get  pay  for  the 
water  which,  through  carelessness  or  indifference,  is 
wasted. 

With  this  object  in  view,  and  to  equalize  in  certain 
cases  the  rates  charged,  the  Board  have  contracted  for 
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fifty  meters  of  the  Worthington  pattern.  These  are 
to  be  applied  to  factories,  workshops  and  other  busi- 
ness places.  The  quantity  of  water  used  should  de- 
termine the  amount  to  be  paid,  but  to  set  a  meter  for 
every  service  would  be  impracticable  and  costly.  Only, 
therefore,  where  the  quantity  used  is  large,  and  more 
than  the  usual  liability  to  waste  exists,  do  we  think  it 
wise  to  apply  them. 

The  lowest  rates  for  metered  water,  in  any  city  hav- 
ing rates,  is  two  cents  a  hundred  gallons.  The  daily 
supply  to  the  city,  at  the  present  time,  is  a  million 
and  a  quarter  gallons,  and  if  paid  for  at  the  lowest 
rate  it  would  return  to  the  city  $91,250.  Not  much 
more  than  one-half  of  this  sum  is  realized.  By  the 
employment  of  meters  the  city  may  hope  to  increase 
its  receipts  and  lessen  the  consumption. 

We  have  a  supply  of  about  2,000,000  gallons  a  day. 
To  husband  it  by  checking  unnecessary  consumption, 
is  the  same  as  to  increase  the  supply.  To  add  another 
source  to  those  we  have,  which  shall  be  adequate  for 
the  future  wants  of  the  city,  will  cost  a  quarter  of  a 
million  dollars.  By  postponing  so  large  an  expendi- 
ture, even  for  a  few  years,  the  city  will  save  an  an- 
nual interest  of  at  least  $15,000.  A  reasonable  econ- 
omy in  the  use  of  that  we  have  will  ensure  this  saving. 

RECEIPTS. 

The  receipts  of  the  department  for  the  past  year 
were  $52,552.06,.     Deducting  $4,559.45,  received  for 
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putting  in  extra  service  pipe,  the  water  rents  are  found 
to  be  $47,992.61.  This  sum  includes  all  charges 
made  and  allowed  for  public  water,  which  amounts  to 
about  $12,000.  The  increase  of  cash  receipts  from 
private  takers,  as  compared  with  the  year  1872,  has 
been  $10,588.10,  and  there  remained  uncollected  at 
the  close  of  the  year  $3,393.89,  making  the  total 
increase  in  the  amount  of  water  rates  assessed, 
$13,981.99. 

A  rule  adopted  by  the  City  Treasurer  for  the  year 
1872,  requires  the  Water  Department  to  be  charged 
with  an  interest,  at  the  rate  of  six  per  cent, 
per  annum,  on  the  water  debt  as  it  stands  on  the 
Treasurer's  books  at  the  commencement  of  each  mu- 
nicipal year.  Under  this  rule  the  department  will  be 
regarded  as  self-sustaining,  when  its  receipts  in  any 
year,  are  equal  to  the  interest  charged  against  it  and 
the  cost  of  maintenance.  If  the  income  be  less  than 
the  sum  of  these  two  charges,  the  deficiency  will  be 
carried  to  account  of  construction. 

CHARGES   FOR   PUBLIC   WATP:R. 

If  assessments  had  been  made  to  all  water-takers 
for  the  years  1870-71,  and  a  reasonable  allowance 
had  been  made  by  the  city  for  public  uses  from  the 
time  of  the  earliest  expenditure  in  1869  to  the  com- 
mencement of  the  year  1873,  (the  date  of  first  allow- 
ance by  the  city  for  public  purposes)  the  income  of 
the  department,  to  date,  would  have  been  larger  than 
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the  charges  against  it.  The  rule  adopted  by  all  cities 
and  towns  having  a  public  water  supply,  of  making 
a  proper  allowance  for  public  water,  has  been  some- 
what questioned  in  our  city.  But  the  correctness  of 
the  rule  will  be  admitted,  we  think,  upon  due  consid- 
eration. Either  water  should  be  supplied  free  to  all 
takers,  public  and  private,  or  all  consumers  should 
pay  proportionately.  The  assessments  for  water,  tak- 
ing a  series  of  years  into  the  account,  are  intended  to 
meet  the  expenses  for  maintenance  and  interest,  and 
to  provide  a  sinking  fund  for  the  extinguishment  of 
the  water  debt.  To  the  extent  that  the  city,  in  its 
corporate  capacity,  uses  the  water,  it  should  contri- 
bute. A  large  portion  of  the  aggregate  expenditure, 
on  account  of  the  introduction  of  water,  has  been 
used  in  furnishing  facilities  for  the  extinguishment  of 
fires.  Miles  of  pipe  have  been  laid  and  hundreds  of 
hydrants  set  for  this  purpose  alone.  All  parts  of  the 
works  aid  in  furnishing  this  protection  to  property. 
To  provide  security  against  disaster  from  fire,  is,  to  a 
certain  extent,  an  acknowledged  public  duty,  and  as 
such  security  is  for  all  alike,  so  the  expense  of  pro- 
viding it  should  be  from  the  common  fund,  the  treas- 
ury of  the  city. 

The  water-works  of  the  city  not  only  provide  ad- 
ditional security  against  loss  of  property  by  fire,  but 
they  greatly  diminish  the  expenses  of  the  Fire  De- 
partment. The  number  of  its  members  is  smaller  and 
its  equipment  less  costly.     The  construction  of  reser- 
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voire  for  fire  purposes  has  been  abandoned,  and  the 
reservoir  at  Pine  Hill  feeds  the  hydrants,  located  at 
almost  every  street  corner,  with  a  never-failing  supply 
of  water.  To  provide  by  taxation  for  the  expense 
of  maintaining  these*  advantages,  is  as  legitimate  as 
the  tax  for  the  maintenance  of  common  schools.  Con- 
sumers of  water  for  domestic  and  business  purposes, 
ought  not  to  be  required  to  pay  any  portion  of  the 
expense  for  providing  the  additional  security  enjoyed 
by  the  public ;  for  they,  in  common  with  other  citizens, 
contribute  by  their  annual  tax  their  full  share  of  the 
public  expenses. 

EXPENDITURES   FOR  THE  YEAR  1873. 

There  was  paid  on  account  of  construction  and 
maintenance  during  the  past  year  $198,012,42.  The 
bills  approved  by  the  Board  include  the  outlay  for  the 
extension  of  the  works,  the  building  of  the  Birch 
Pond  reservoir,  and  payments  on  account  of  the  pump- 
ing engine  and  engine  house.  The'  cost  of  mainte- 
nance, including  interest,  was  $53,214.16,  which  sum 
is  $662.16  less  than  the  gross  receipts  for  the  year. 

COST  OF  THE   WORKS. 

The  net  cost  of  the  water-works  of  the  city,  as 
shown  by  the  books  of  the  Clerk  of  the  Board,  has 
been  $834,994.46.  Demands  on  account  of  land 
damages  at  Birch  Pond,  and  for  the  laying  of  the  sup- 
ply main  from  the  pond  to  the  engine  house,  are  yet 
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to  be  paid.  These  demands,  with  the  unsettled  bal- 
ances now  due  on  account  of  construction,  will  in- 
crease the  total  cost  of  the  works  to  nearly  $900,000.00. 
To  enable  the  Board  to  settle  all  outstanding  demands, 
and  to  provide  for  such  extension  of  the  works  as  the 
City  Council  may  order,  an  appropriation  will  be  nec- 
essary Of  the  $800,000  of  bonds  authorized  to  be 
issued  on  account  of  the  construction  of  the  works, 
$100,000  remain.  We  respectfully  ask  that  the  City 
Treasurer  may  be  authorized  to  issue  bonds  for  that 
amount  and  that  the  receipts  of  the  sale  may  be  placed 
to  the  account  of  Introduction  of  Water. 

CONCLUSION. 

Four  years  have  passed  since  the  work  for  supply- 
ing the  city  with  water  was  commenced.  The  under- 
taking was  begun  at  a  time  when  many  citizens 
questioned  the  necessity  for  an  extended  system  of 
supply,  and  doubted  the  policy  which  was  to  commit 
the  city  to  so  large  an  expenditure.  But  the  most 
earnest  and  confident  among  those  who  gave  counte- 
nance and  support  to  the  measure  have  realized  their 
largest  expectation.  With  a  lower  rate  of  assess- 
ments than  is  maintained  in  most  cities,  the  annual 
receipts  have  already  reached  a  sum  which  nearly 
discharges  the  interest  on  the  cost  of  the  works  and 
the  expenses  of  maintenance. 

From  year  to  year  the  works  have  been  extended 
until  they  now  reach  every  section  of  the  city.     The 
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residents  upon  almost  every  accepted  street  in  the 
city  have  an  abundant  supply  of  good  and  wholesome 
water.  The  facility  with  which  every  house,  factory 
or  business  place  can  be  supplied,  adds  to  the  com- 
fort and  convenience  of  all  classes  in  the  community. 
It  lessens  the  labor  of  the  housewife  in  her  busy 
round  of  duties,  promotes  cleanliness,  gives  an  in- 
creased value  to  property,  and  makes  our  city,  either 
as  a  place  for  residence  or  for  business,  more  desira- 
ble. The  eflfectiveness  of  our  fire  department  at  fires, 
has  been  greatly  increased,  and  the  property  of  our 
citizens  has  become  more  secure.  The  best  safeguard 
against  a  sweeping  conflagration,  disastrous  alike  to 
individuals  and  to  the  community,  is  provided.  Rates 
of  insurance,  however  high  they  may  seem,  are  lovver 
than  they  would  otherwise  be,  and  a  feeling  of  secu- 
rity against  serious  loss  by  fire  relieves  owners  of 
property  from  the  constant  dread  of  an  impending 
calamity.  And  for  these  advantages  the  taxes  of  our 
citizens  are  not  increased,  except  as  the  low  charges 
for  public  water  affect  the  rate  of  taxation.  The  ex- 
penditure which  has  been  made  to  provide  them,  ap- 
pears as  a  large  part  of  our  city  indebtedness,  but  the 
burden  of  the  debt,  if  such  it  be,  is  borne  only  by 
those  who  elect  to  carry  it. 

In  submitting  our  report  the  Board  take  great 
pleasure  in  saying  that  every  part  of  the  works  are  in 
excellent  condition.  The  supply  of  water  is  abund- 
ant, the  reservoir  at  Pine  Hill  is  wholly  serviceable, 
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the  pumping  engine  is  performing  its  work  with  an 
economy  of  fuel  never  equaled  in  this  country,  and 
the  supply,  distributing  and  service  pipes,  and  fire 
hydrants,  are  all  in  the  complctest  order. 

On  behalf  of  the  Public  Water  Board. 

EDWIN  WALDEN,  President. 


Report  of  the  Superintendent. 


To  the  President  of  the  Public  Water  Board : 

Sir — I  have  the  honor  to  present  herewith  the  An- 
nual Report  of  the  Superintendent  for  the  year  end- 
ing December  31st,  1873. 

PONDS. 

The  long  season  of  dry  weathier  in  the  Summer  and 
Fall  tested  Breed's  Pond  to  its  utmost  capacity,  and 
reduced  it,  at  the  lowest  point,  to  only  six  feet  above 
the  sill  of  the  gate-house,  or  above  the  bottom  of 
the  outlet  pipe.  It  reached  the  lowest  point  on  the 
7th  of  November  ;  on  the  8th  it  began  to  rise  and  has 
continued  to  rise,  with  slight  intermission,  ever  since. 
On  the  first  of  January  the  water  stood  at  10  feet  8 
inches.  From  the  margin  of  the  pond,  below  high 
water  mark,  all  dead  trees  and  shrubs  have  been 
removed  and  the  brooks  running  into  the  pond  have 
all  been  cleared  during  the  past  season. 

A  new  dam  has  been  built  at  Birch  Pond  by  which 

some  sixty-seven  acres  of  land  will  be  flowed,  a  pipe 
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twenty-two  inches  internal  diameter  has  been  laid  to 
the  engine-house,  and  all  the  connections  at  the  pond 
and  well-chamber  have  been  made,  and  ready  for  use. 
The  pond  is  rising  steadily,  the  depth  at  the  gate- 
house, on  the  first  of  January,  was  8  feet  5  1-2  inches. 

RESERVOIR. 

During  the  Summer  the  entire  bottom  of  the  res- 
ervoir has  been  carefully  and  thoroughly  puddled. 
When  first  filled,  after  the  puddling  was  finished,  it  ap- 
peared still  to  leak,  but  after  the  water  had  been  stand- 
ing a  few  days  the  leak  began  to  decrease,  showing 
that  it  was  occasioned  by  the  drying  and  cracking  of 
the  puddle  by  the  sun,  and  that  by  being  kept  covered 
with  water  it  would  become  in  a  short  time  perfectly 
tight.  Observations  carefully  taken  and  continued 
several  weeks  confirmed  this  opinion,  the  leak  in  the 
bottom  having  almost  entirely  ceased.  When  first 
filled  to  fourteen  feet,  on  the  1 8th  of  December,  the 
sides  of  the  embankment,  which  had  lain  dry  over  two 
years,  appeared  to  leak  ;  the  loss  of  water  from  that 
cause  is  now  decreasing,  and  there  is  no  doubt  that 
after  the  water  has  been  kept  at  high  water  mark  a 
few  months  the  loss  from  absorption  and  percolation 
will  cease. 

PIPES. 

The  Force  main  is  in  good  condition  and  has  never 
shown  any  signs  of  leak.     The  distributing  mains  are 
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now  in  good  condition.  There  have  been  sixty-eight 
leaks  in  the  pipe,  sixty-one  leaks  in  hydrants  and 
eight  leaks  in  gates,  all  of  which  have  been  repaired 
by  the  contractor  without  expense  to  the  city.  As 
the  time  will  soon  expire  in  which  the  contractor  is 
responsible  for  the  repairs  of  the  street  mains,  I  would 
respectfully  suggest  the  necessity  of  soon  providing  a 
suitable  repair  shop,  with  pipe  yard  and  sheds  attach- 
ed, where  the  necessary  tools  and  implements  may  be 
kept,  and  proper  provision  made  to  meet  any  emer- 
gency which  may  arise. 

There  have  been  laid  this  year,  in  diflFerent  parts  of 
the  city,  17,322  feet  of  distributing  mains;  1,854  feet 
of  service  mains  in  courts,  and  5,851  feet  of  twenty- 
two-inch  pipe,  to  connect  Birch  Pond  with  the  well 
chamber.  Before  connecting  the  latter  the  pipe  was 
thoroughly  flushed  out  by  letting  the  water  in  from 
the  pond.  Nineteen  gates  and  twenty  additional  hy- 
drants also  have  been  set.  One  stand  pipe  for  fire 
purposes ;  three  stand  pipes  for  water  carts,  and  562 
service  pipes  have  been  put  in  this  year,  amounting  to 
23,785  feet,  making  the  total  length  of  service  pipe 
laid  in  the  city  117,335  feet. 

PUMPING. 

The  new  engine  which  was  being  put  up  at  date  of 
last  Annual  Report  was  so  far  completed  as  to  be 
started  on  the  14th  of  January,  1873.  After  a  few 
days'  trial  it  wa^  stopped  to  make  some  small  altera- 
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tions,  and  commenced  running  again  on  the  26th  of 
February.  On  the  27th  of  February  the  water  was  let 
into  the  pipes  from  the  reservoir  for  the  first  time, 
and  the  new  engine  continued  to  furnish  the  supply 
for  the  city  while  the  Worthington  pump  was  being 
removed  from  the  old  pump-house  near  the  pond  and 
set  up  at  the  new  house.  On  the  5th  of  April  the 
reservoir  was  shut  off  and  the  city  was  supplied  by 
the  Worthington  pump ;  the  new  engine  was  started 
again  on  the  5th  of  May  for  the  regular  supply  of  the 
city,  and  continued  to  work  steadily,  showing  fine  re- 
sults, until  the  4th  of  October,  when  the  Worthing- 
ton pump  was  again  brought  into  use,  to  supply  the 
city  while  the  new  engine  was  being  examined,  ready 
for  a  test  trial.  On  the  12th  of  November  the  new 
engine  was  started  up  and  the  water  let  on  to  the  city 
from  the  reservoir,  and  it  has  continued  to  furnish  the 
supply  to  the  city  to  the  present  time  ;  and  unless 
something  unusual  should  occur  the  supply  will  not 
again  be  interrupted.  On  the  lOth,  11th,  and  12th 
of  December  a  test  trial  was  made  by  a  committee  of 
experts,  for  both  duty  and  capacity,  which  showed 
very  high  results,  and  places  the  machine,  for  econo- 
my of  fuel,  above  any  pumping  engine  in  this  country ; 
the  duty  being  103,923,215  foot  pounds,  equal  to 
1,246  gallons  of  water  raised  100  feet  per  pound  of 
coal.  The  record  for  the  month  of  December  has 
been  as  follows: 

The  engine  whs  run  223  hours  and  45   minutes, 
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making  237,844  revolutions,  using  75,900  pounds  of 
coal  for  generating  steam  and  banking  fires.  The 
average  duty  for  the  month,  calculated  from  the  esti- 
mated load  on  the  pump,  and  the  gross  amount  of 
coal  used  for  firing  and  banking,  no  deduction  being 
made  for  ashes  or  cinders,  84,890,504  foot  pounds. 
The  actual  quantity  of  water  delivered  into  the  reser- 
voir, allowance  being  made  for  loss  of  action  in  the 
pump,  44,369,798  gallons,  or  584.58  gallons  for  each 
pound  of  coal  consumed,  equal  to  raising  977.67  gal- 
lons one  hundred  feet  high  per  pound  of  coal. 

USE  OF  WATER. 

On  account  of  the  large  quantity  of  water  used 
through  the  dry  weather  last  Summer,  it  was  found 
necessary  to  prohibit  the  use  of  hand  hose  and  to  shut 
the  water  off  from  the  city  during  the  night;  by  adopt- 
ing these  precautions  a  water  famine  was  prevented. 
With  the  additional  supply  to  be  obtained  from  the 
new  pond  there  can  be  no  danger  apprehended  for 
the  coming  year,  still  I  would  most  respectfully  call 
your  attention  to  the  necessity  of  more  stringent  reg- 
iilations  to  prevent  the  waste  of  water.  It  costs  the 
city,  to  deliver  the  water  to  the  citizens,  at  the  rate  of 
15.8  cents  per  1,000  gallons  when  pumping  1,250,000 
gallons  per  day.  The  smallest  size  hose  nozzle  (3  1-6 
inch)  will  deliver,  with  150  feet  head,  450  gallons  per 
hour;  if  used  an  average  of  one  hour  per  day  for 
three  and  a  half  months,  37,250  gallons  of  water  will 
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be  used,  which  costs  the  city  $7.46,  and  for  which  it 
receives  only  $3.  An  ordinary  faucet  will  deliver, 
with  the  same  head,  twelve  and  a  half  gallons  per 
minute,  and  if  allowed  to  run  to  waste,  an  average  of 
only  ten  minutes  per  day  for  a  year,  will  waste  an 
amount  of  water  which  costs  the  city  $7.21  to  deliver. 

Respectfully  submitted. 

DANIEL  WALDEN,  Supt. 
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T-A.BLE     I. 

Showing  the  amount  of  Pipe  laid  in  1S73. 


NAKB  OF  STREETS.  SIZB  OF  TIPB. 


Amount  ov  Pipe  i,aii>  in  Courts  in  1873. 
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'1^ 


Total  amount  of  Pipe  laid  in  the  city  to  Jan.  1,  187-1. 

22-inch  pipe  laid  in  1873 5833. 

8-incli  pij)e  laid  in  1873 8. 

0-incli  pipe  laid  in  1873 9442. 

4-inch  pipe  laid  in  1873 7872.4 

Pipe  laid  in  Conrts  in  1873 1854.4 

25,009.8 

Total  auionnt  of  pipe  laid  in  1873,  25,009  feet  8  inches,  equal  to  4 
miles,  3,889  feet  and  8  inches.  Previously  laid,  41  miles,  4,704  feet  and 
10  inches.    Total  amount  of  pipe  laid  4C  miles,  3,314  feet  and  6  inches. 


•    TABLT^.     II. 

SlIOWINCi   THE   Nl'MBEK  AND    LOCATION  OF   HYDUANTS  SET    IN   1873. 

1.  Corner  C()tta<i:c  and  Water  Ilill  Streets. 

2.  Corner  Cotta<re  and  Ilood  Streets. 
:i.    Corner  Xeptnne  and  TJ<j:ht  Streets. 

4.  On  Alley  Street,  between  Blossom  and  Pleasant  Streets. 

5.  Middle  of  Norwood  Court. 

(>.  On  Ezra  Street,  opposite  Mailey. 

7.  Middle  of  Cnion  Street. 

s.  Sheridan  Street,  near  Chestnut  Court. 

1).  Knd  of  r.arraheeVs  Conil. 

10.  On  Chatham,  opposite  New  Chatham  Street, 

n.  Middle  of  Chatham  Street. 

12.  Corner  Chatham  Street  ami  Oakwood  .Avenue. 

13.  Corner  Marianna  and  Chatham  Streets. 

14.  Corner  Marianna  and  Ilenrj'  Streets. 

1").  Corner  Chestnut  Street  and  Western  Avenue. 

10.  Middle  of  Bowler  Street. 

17.  Middle  of  Ifand  street. 

15.  Corner  Che>tmit  and  Boston  Streets. 
10.  <  orner  Boston  and  IIu<lson  Streets. 
20.  Corm»r  l.ynnfield  and  Boston  Streets. 

Hydrants  previonsly  set 327 

Hydrants  set  in  1873 20 

Total   number  of  hydrants 347 
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TABLE     III. 

Showinq  thk  Ndhber  and  Sizb  op  Gates  set  in  1873. 


s,«t. 

i 

1 

1                      Stmt. 

19 
283 

m 

i 

2 

6 
(1 

Chestnut 

e 

.Rand 

Boston 

Fayeite  Place 

I'reviously  set 

1 

Norwood   Court 

Mriley  and  Ezra 

Union  Court 

Sheridan  Street 

I^irabee's  Conn 

4 

i 

TABLE     1  V. 


Showing  Height  of  Watek  at  Breed's  Pond,  ABOvn  Sill  of 
Oate-Hoc3E,  each  Satuuday  During  the  tear  1873.  Top  of 
Waste  Weir  17  feet  8  1-2  inches  above  Sill  of  Gate-House. 
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T^BLE    V. 

SlIOWINr.    THE  AMOUNT    OF  RAIKFALL  AT    THE    PUMPINO    STATION 

IN  INCHES,  FOR  1873. 


Date. 

3 

Amount. 
.304 

Date. 

Amount. 

Date 

Amount. 

Jan. 

April 

13 

1.312 

Sept. 

4 

.084 

5 

1.5 

18 

.631 

14 

.057 

8 

.353 

May 

3 

2.078 

19 

.76 

13 

.053 

9 

.3 

2:^ 

.449 

17 

.7 

13 

.21 

29 

.17 

18 

.406 

21 

.36 

October 

15 

.327 

21 

.214 

•June 

7i 

.205 

17 

1.826 

24 

.6 

1 

28 

.462 

20 

1.37 

27 

.464 

July 

1 

.216 

27 

^ 
.< 

Feb. 

3 

.002 

3 

.152 

31 

.057 

7 

.514 

11 

.07 

Nov. 

8 

.75 

16 

1.1 

17 

1.986 

12 

.367 

19 

.101 

27, 

.15 

10 

.4 

20 

.0 

August 

1 

.12 

18 

1.718 

2(; 

.1 

^•*i 

1.1 

24 

1.5 

March 

3 

.2 

15' 

1.07 

Dec. 

2 

.23 

11 

.332 

1 

18 

1.276    ' 

13 

1.16 

15 

.048 

1 

21 

.440 

19 

.58 

18 

.072 

23i 

.107 

26 

.6 

20 

2.17 

Sept. 

1' 

1.52 

28 

1. 

2(; 

.27 

4 

31 

.350     1 

0 

.413 

Rainfall  for  the  month  of  January 4.714 

Kainfall  for  the  month  of  February 2.417 

Rainfall  for  the  month  of  March 3.448 

Rainfall  for  the  month  of  April 1.043 

liainfall  for  the  month  of  May 2.948 

Rainfall  for  the  month  of  June 757 

Rainfall  for  the  month  of  Julv 2.574 

Rainfall  for  the  month  of  August 4.119 

Rainfall  for  the  month  of  September 3.95^^ 

Rainfall  for  the  month  of  October 4.280 

Rainfall  for  the  month  of  November 4.735 

Rainfall  for  the  month  of  December 3.57 

Total  rainfall  for  the  year 39.458 
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SCHEDULE  OF  STOCK  AND   TOOLS.   JAN.    I,   1874. 


1  lining  machine,  complete. 
70  shoyels. 

53  picks. 
13  bars. 

3  striking  hammers. 

2  sledge  hammers. 

2  spoons.    2  hoes.    2  rakes. 
7  drills. 
11  pairs  pipe-tongs. 

2  monkey  wrenches. 

4  pipe  cutters. 

3  die  stocks  and  dies  complete. 

1  tap  wrench  and  set  of  taps. 

2  bench  vises. 

6  soldering  irons. 

1  meiting  pot  and  ladle. 

1  solder  pot  and  mould. 

5  drills  and  stuffing  boxes  for 
tapping  pipe. 

brace. 


1 
3 
3 
3 
2 
6 
1 
4 
2 
2 
2 
1 
1 


gate  wrenches. 


service  wrenches, 
hydrant  wrenches, 
tape  measures. 

rammers.    3  paving  hammers, 
varnish  pot  and  three  brushes, 
paving  hammers, 
nail  hammers, 
trowels, 
hand  saws, 
axe. 

stove  and  pipe. 
8  kettles  for  thawing  out  pipe. 
1  force  pump   for  thawing  out 
pipe. 
140  feet  i-inch  pipe  for  thawing 

out  pipe. 
50  feet  rubber  hose. 
G  pairs  rubber  mittens. 

1  lamp.    6  lanterns. 
3  oil  cans. 

2  benches. 
1  tank. 


1  sink. 

2  wheel-barrows. 
1  hand-cart. 

1  tool  box. 

2  fire  pots. 
2  horses. 

1  large  wagon  and  harness. 
1  light  wagon  and  harness. 

1  pung. 

355  feet  2-inch  iron  pipe. 
510  feet  li-inch  iron  pipe. 
322  feet  1-inch  iron  pipe. 

48  feet  1^-1*^^^  ii'O'i  pipe 
463  feet  ^-inch  iron  pipe. 

94  feet  1-inch  galvanized  pipe. 
140  feet  5-8-inch  lead  pipe. 

71  stop  and  wastes. 

82  corporation  stops. 
7  connections. 
110  pounds  solder. 

18  hydrant,  cocks  and  nipples. 

44  hydrant  covers. 

12  hydrant  boxes. 

20  unions. 
4.34  T*s. 
241  elbows. 

20  reducers. 
571  couplings. 

14  12-inch  files. 
109  caps. 
233  plugs. 
'   43  right  and  left  couplings. 

37  bushings. 
4  hydrant  rods. 

2  service  covers. 

2  barrels  cement. 
100  bushels  charcoal. 

80  pounds  nails. 
1  ton  coal. 

3  gallons  lard  oil. 

10  gallons  black  varnish. 
3  gallons  spirits  turpentine. 
1  12-inch  gate. 


SPAKE  TOOLS  AT  ENGINE  HOUSE. 


24  brush  hooks. 

7  scythes  and  snaiths. 

8  rakes.     7  axes.     12  mattocks. 
168  shovels.    48  spades. 

87  picks  and  handles. 

43  hand  drills.    3  ledge  drills. 


I 


37  half  rounds.    100  wedges. 

2  striking  hammers. 

3  hand  hammers. 

1  sledge  hammer. 

2  iron  bars. 
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FURNIITTRE,  TOOLS  AND  SUPPLIES  AT  ENGINE  HOUSE. 


1  table. 

1  clock. 

1  feather  duster, 

5  chairs. 

1  dust  brush  and  pan. 
3  slates. 

9  brass  lamps  and  brackets. 
3  thermometers. 
3  lamps. 

2  lanterns. 

1  platform  scale. 

3  dozen  lamp  wicks. 

3  dozen  lamp  chimneys. 

4  brooms. 

4  ladders. 

2  pails. 

2  Indicators. 

5  oil  cans. 

1  set  oilers. 

2  coal  shovels. 

1  set  taps  and  dies. 
1  hydrant  wrench, 
1  breast  drill. 

1  ratchet  and  set  of  drills. 

2  set  fire  tools. 

1  wheel-barrow. 
4  prate  keys. 

1  service  key. 

2  monkey  wrenches. 
13  S  wrenches. 

2  copper  hammers. 


1  vise  and  bench. 

1  screw  driver. 

2  crow-foot  wrenches. 

3  socket  wrenches. 

2  spanners. 
1  tallow^^pot. 
1  hatchet. 

1  pair  blocks  and  rope. 

8  pounds  pollshinfiT  powder. 

5  gallons  lubricating  oil. 
20  gallons  cylinder  oil. 

7  pounds  Martinis  blacking. 

1  cord  slabs. 
27  pounds  hemp. 
10  pounds  cotton  waste. 

1  ton  Cumberland  coal. 
50  tons  anthracite  coal. 

3  extra  valves  for  air  pump. 

6  extra  valves  for  pump. 

7  eye  bolts. 

G  gauge  cocks. 

6  valves. 

3  unions. 

3  dozen  springs  for  Worthington 
pump. 
100  feet  cotton  hose  and  pipe. 
150  feet  small  nibber  hose. 

3  pounds  black  lead. 
Box  of  odd  bolts. 

1  spare  No.  1  Rlako  pump. 


Report    of   the   Clerk. 


To  the  President  of  the  Public  Water  Board: 

Sir — I  have  the  honor  to  submit  herewith  the  An- 
nual Report  of  the  Clerk,  for  the  year  ending  Decem- 
ber 3l8t,  1873. 

The  number  of  services,  January  1st,  1873,  was 
2,194,  discontinued  one;  new  services  added  this  year 
562,  making  a  total,  on  the  first  of  January,  1874,  of 
2,755.  We  are  now  supplying  2,051  dwellings,  oc- 
cupied by  2,814  families,  and  67  boarding  houses; 
131  stores ;  4  hotels ;  136  stables  ;  115  shoe  factories ; 
12  morocco  factories;  6  planing  mills;  27  school 
houses  ;  7  churches  ;  4  fire  engine  houses  ;  5  bakeries; 
45  steam  engines ;  4  blacksmith  shops ;  3  printing 
offices ;  3  public  halls  ;  City  Hall ;  2  market  houses  ; 
6  green  houses,  and  6  fountains.  The  increase  in 
fixtures  has  been  as  follows : 

1872.  1873.  Incremse. 


Faucets, 3907  5012  1105 

Bath  tubs, 152  265  113 

Water  closets, .  408  736  328 

Hand   hose, 628  966  338 
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During  the  Summer  every  house  having  a  service 
was  visited,  and  a  correct  list  of  the  fixtures  obtained. 
The  water  has  been  turned  on  to  628  services,  and 
shut  oflF  from  164 ;  132  have  been  shut  off  for  non- 
payment or  violation  of  the  rules,  and  60  have  been 
let  on  again.  By  instructions  from  the  Board  the 
rules,  in  relation  to  shutting  off  the  water  for  non- 
payment, have  not  been  rigidly  enforced  this  term  on 
account  of  the  great  depression  in  business.  There 
is  now  due  for  the  current  term  $3,393.89  for  water, 
and  $1,773  90  for  extra  pipe,  &c. 

The  total  receipts  for  the  rear  have  been  as  follows : 

lleceived  for  water  rates $46,680  .32 

Received  for  water  carts, 1,084  41 

Received  for  building  purposes, 107  88 

Received  for  fmes, 120  00 

847,992  61 

Received  for  extra  pipe, $4,189  45 

Received  for  wood 370  00      4,559  45 

Total  am*t  of  receipts  for  the  year  1873,  «52,552  00 

All  of  which  has  been  paid  into  the  City  Treasury. 

IKCKEASK   OVER    1872. 

Amount  received  for  water,  less  $10,000  on  account  of 

fire  hydrants, $37,992  61 

Amount  received  for  water  in   1872,  less  $8,9S9  be- 

hmgin-r  to  1H71, 27,404  51 

Increase  in  cash  receipts, $10,588   10 

A<ld  amoinit  now  due, 3,393  89 

Total  increase  over  1872, $13,981  99 
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EXPENDITURES  FOR   THE  YEAR  1873. 

m 

CONSTRUCTION. 

Engine  house, $6,834  81 

Engine, 10,662  00 

Reservoir  and  land, 65,845  19 

Birch  pond, 22,966  97 

Distributing  mains,  hydrants  and  gates,  _  23,914  81 

Service  pipes, 14,574  48 

8144,798  26 

MAINTENANCE 

Salaries  and  office  expenses $3,211  89 

Repairs,  labor,  material,  &c., 2,475  50 

Pumping,  wages,  coal,  oil,  waste,  &c., 10,825  10 

Interest  account, 36,701  67 

$53,214  16 

Total  expenditures, $198,012  42 

CREDIT. 

By  amount  received  for  water $47,992  61 

By  amount  received  for  extra  pipe, 4,189  45 

By  amount  received  for  wood, 370  00 

52,552  06 

Net  expenditures, $145,460  36 


56  REPORT   OF    POBLIC   W^ATER   BOARD. 


TOTAL  EXPENDITURES  TO  JAN.   fat.   1874. 


Breed's  poud  and  buildings,  and  repair-  * 

ing  dam, $30,237  16 

Reservoir  and  land, 126,545  19 

Engine  house  and  land, 54,293  83 

Engine   and    boilers,    and    Worthington 

pump, 56,618  25 

Force  main, 23,814  00 

Distributing  mains,  hydrants  and  gates,.  437,457  21 

Service  pipes,. 78,897  64 

Engineering, 8,464  99 

Birch  pond, 22,966  97 

Maintenance  and  interest, 98,440  70 

$937,735  94 

CREDIT. 

Total  receipts,  1872, $50,189  42 

Total  receipts,  1878, 52,552  06 

$102,741   48 

Net  cost  of  works,  Jan.  1st,   1874, $834,994  46 

Respect tiilly  submitted. 

DANIEL    WALDEN,  Clerk, 
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Showing  the  Performance  of  the  Pumping  Engine  at  the  Lynn  Water 
Works  for  the  four  months  ending  March  31«(,  1874. 


Number  of  revolutions, 

Ponnds  of  ooftl  naed  for  flriof  and  banking,. . 

Number  of  gallons  pumped  into  the  reservoir, 
allowing  4  per  cent,  for  loss  of  action  in  the 
pump, 


Average  HA  in  feet,  including  friction,. 


Number  of  gallons  delivered  into  the  reser- 
voir, per  pound  of  coal, 

Number  of  gallons  raised  100  feet  high,  per 
pound  of  coal , 

Duty  In  foot  pounds  per  100  pounds  of  coal, 
calculated  from  the  pressure  as  ahown  by 
the  gauge  and  the  total  amount  of  cou 
used  for  firing  and  banking,  no  deduction 
made  for  ashes  or  cinders, 


Dec.  1873. 

Jan.  1874. 

February. 

237,844 

270,300 

242,812 

70,900 

91,770 

78,900 

44,300,798 

50,424,465 

45,296,578 

167.24 

164.00 

164.15 

684.58 

540.46 

571.10 

977,67 

S4  MIOMU 

901.12 

7«  94»-ftQT 

942.39 

ft1.ft9A  A14 

March. 
255,733 
80,100 

47.706,991 
164.06 

595.59 

977.24 


COST   OF    PUMPING. 

Coal  for  tiring  and  running,  306,520  pounds,  at  $7.50  per  net  ton $1,149  45 

Coal  for  banking,  20,150  pounds,  at  $8.50  per  net  ton , 

Wood,  2  cords,  at  $11  per  cord, 

*  Coal  for  heating,  39,300  pounds,  at  $7.50  per  net  ton, 

Oil ,  waste,  packi ng  and  stores, 

Repairs  to  engine 

Bepairs  to  boilers, 

Engineer  and  tireman, 


Cost  of  raising  1,000,000  gallons  into  the  reservoir $12  22  25>100 

Cost  of  raising  1,000,000  gallons  one  foot  high 7  41-100 

Cost  of  coal  for  raising  1,000,000  gallons  into  reservoir 6  90  68- 100 

Cost  of  coal  for  raising  1,000,000  gallons  one  foot  high 4  15-100 


85  64 

22  00 

147  49 

66  06 

10  75 

164  97 

650  00 

$2  296  36 


Lynn,  April  10th,  1874. 


DANIRL  WALDEN,  Supt, 


*  Building  heated  by  a  separate  boiler. 
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Practicability  of  the  Plan 


FOB 


Increasing  the  Water  Supply, 


The  Public  Water  Board  haviog  had  occasion,  during  the  present 
seasou,  to  consult,  professionally,  Mr.  Joseph  P.  Davis,  Engineer 
in  Chief  of  the  Cochituate  Water  Works,  Boston,  they  invited 
that  gentleman  to  consider  the  plan  of  increasing  the  water  sapply 
of  the  city,  reconimonded  to  the  City  Council  by  the  Board  in  their 
report  herewith  submitted.  Ilis  opinion  of  tlie  practicability  of 
the  plan  presented,  and  of  the  value  of  the  streams  at  North 
Saugus  as  additional  sources  of  supply,  will  he  found  in  the  sub- 
joined letter  : 

Boston,  April  2,  1874. 

To  thr  President  of  Public  Water  Board, 

Dear  Siu  : — During  a  recent  visit  to  the  grounds  from  which  it 
is  proposed  to  take  a  supply  of  water  in  extension  of  your  present 
works,  you  requested  me  to  give,  in  writing,  my  opinion  in  regard 
to  the  feasibility  of  constructing  works  for  conducting  and  the  stor- 
age of  the  water,  and  of  the  character  of  the  water  that  would 
be  collected.     In  response  to  that  recjuest  I  have  to  say : 

The  surface  of  the  drainage  area  is  mostlv  rock,  or  thin  strata 
of  earth  underlaid  by  rock,  and  consecpiently  is  of  a  character  to 
collect  and  deliver  up  a  very  high  percentage  of  the  rainfall,  as 
your  experience  with  the  collecting  grounds  of  Breed's  Pond  has 
proved.     I  should  judge  that  fully  sixteen  inches  in  depth  might 
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be  collected  and  rendered  available  in  the  year  of  greatest  drouth. 
Many  eDgineers  would  ostiraate  upon  a  still  greater  depth,  say 
eighteen  inches ;  but  in  so  important  a  matter  as  a  supply  of  water 
for  domestic  and  trade  uses,  where  an  interruption  to  it  for  a  few 
days  only  would  temporarily  paralyze  all  business,  and  the  feeling 
of  a  possibility  of  a  scarcity  of  water,  even  in  the  somewhat  dis- 
tant future,  would  beget  an  uneasiness  in  the  community,  and  of- 
tentimes deter  persons  from  establishing  manufactories  which  would 
be  dependent  upon  a  constant  and  abundant  supply,  it  is  best  to 
keep  within  safe  limits  in  estimating  the  least  yield. 

The  topography  of  the  ground  is  quite  favorable  for  the  con- 
struction of  comparatively  capacious  and  deep  storage  basins  at  a 
moderate  cost.  By  building  two  inexpensive  dams,  one  on  Hawkes 
Brook,  the  other  on  Penny  Brook,  two  basins  can  be  formed, 
which,  in  connection  with  the  one  recently  finished  on  Beaver  Brook, 
will  hold  fully  one  hundred  and  thirty  days'  supply  (as  determined 
by  the  least  yield  of  a  collecting  ground  of  five  square  miles)  and 
which,  therefore,  are  of  sufficient  capacity  to  equalize  and  render 
available  the  entire  flow  of  the  year  of  extreme  drought.  The 
capacities  of  the  basins  I  have  roughly  calculated  from  the  areas 
determined  by  the  surveys  of  your  engineer,  and  from  an  assumed 
depth,  which  I  suppose  to  be  rather  less  than  the  depth  that  may 
actually  be  secured. 

The  three  basins,  as  you  have  already  proposed,  can  be  connect- 
ed by  pipes,  and  thus  be  made  to  practically  act  as  one.  There 
are  no  serious  obstacles  to  overcome  in  laying  the  pipes.  One 
deep  rock  cutting  of  about  one  thousand  feet  in  length  would  be 
encountered,  but  this  is  in  no  way  formidable.  In  short,  the  whole 
work  would  be  of  a  remarkably  simple  and  inexpensive  character, 
much  more  so  than  would  be  anticipated  when  the  broken  and 
rocky  nature  of  the  ground  is  considered. 

The  water  from  this  drainage  area,  as  it  flows  in  the  streams, 
appears  to  be  very  pure,  and  at  the  time  I  saw  it  was  clear  and 
bright,  and  apparently  was,  in  all  respects,  in  a  fit  condition  to  be 
delivered  directly  to  the  city.  It  is  liable,  I  suppose,  to  the  dis- 
coloration from  vegetable  matter — such  as  is  taken  up  from  leaves 
and  grasses,  etc. — which  is  found  in  the  river  and  brook  waters  of 
this  part  of  the  country  almost  without  exception,  especially  in  the 
late  summer  and  fall,  but  by  subsidence  and  exposure  to  the  air  in 
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storage  basins  it  would  lose  anj  color  it  raight  acqaire  from  this 
cause. 

Id  the  first  use  of  the  newly  formed  basins,  and  until  the  vegeta- 
tion  on  the  area  overflowed  is  chiefly  decomposed,  some  discolora- 
tion of  the  water  will  probably  be  noticed,  and  a  slightly  bitter  or 
marshy  taste  may  be  found,  but  these  will  gradually  disappear,  and 
even  at  first  will  hardly  be  discovered  except  by  the  observant  con- 
sumer. By  thoroughly  grubbing  the  flowage  area,  and  removing 
the  deposit  of  muck  where  the  depth  of  water  will  be  bat  a  few 
feet,  the  color  and  taste  may,  in  a  great  measure,  be  avoided. 
These  vegetable  impurities  are  harmless,  in  a  sanitary  point  of 
view  ;  the  dangerous  impurities  to  which  waters  for  a  domestic  sup- 
ply in  Eastern  Massachusetts  are  liable,  are  of  animal  origin. 

There  is,  perhaps,  remote  danger  in  the  use  of  water  from  all 
sources  that  have  been  contaminated  wilh  sewage  matter  and  re- 
fuse, even  in  a  limited  degree,  and  in  the  case  of  sources  where 
the  daily  flow  of  water  is  not  large,  this  danger  is  to  be  feared,  and 
guarded  against.  Usually  it  is  not  possible  to  avoid  all  sewage, 
but  it  is  of  the  utmost  importance  that  it  be  of  very  limited  amount 
compared  with  the  volume  of  water  with  which  it  mingles,  great 
dilution  being  necessary  to  neutralize  its  dangerous  qualities.  It 
is  also  very  desirable  that  the  water  should  have  either  a  long  run 
or  several  days  of  subsidence  in  basins  before  it  is  delivered  to 
consumers. 

The  area  from  which  you  propose  to  draw  your  supply  is  now 
almost  absolutely  free  from  anything  which  will  cause  contamina- 
tion of  animal  origin,  and  from  its  broken,  rocky,  and  barren  na- 
ture, it  appears  likely  to  remain  so  in  the  future.  It  contains 
hardly  any  population,  offers  no  encouragement  for  the  location  of 
manufactories  within  it,  and  is  almost  too  poor  for  pasturage  even. 

In  conclusion,  I  consider  that  the  area  from  which  you  propose 
to  obtain  your  additional  supply,  presents  good  opportunities  for 
building  the  necessary  works,  and  is  very  favorable  for  the  purity 
of  the  water. 

Respectfully  yours, 

JOS.  P.  DAVIS. 
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TRIAL  OF  DUTY  AND  CAPACITY 


OF    THK 


Pumping  Engine. 


Decfniibc^r,    1878. 


KvKN'RiG  Post  St(l\m  Presses,  41  Nassau  St.,  am.  liiiiKicrY. 


FIRST    REPORT 


OF  THE 


BOA.RD  OF  ENGHSTEERS, 


ON    THE 


TEST  TRIAL  OF  THE  PUMPING  ENGINE  AT  LYNN,  MASS. 


To  Messrs.  Edwin  Waldkx,  Jacob  M.  Lewis,  James 
PuRiNTON,  William  D.  Pool,  David  H.  Sweetskr, 
Public  Water  Board   of  Lynn  : 


Gentle 


men  :■ 


Agreeably  to  your  request,  we  have  made  a  test  trial 
of  the  pumping  engine  connected  with  your  works,  and 
now  respectfully  present  this  our   first   report. 

The  character  of  the  engine  being  entirely  different  from 
that  prescribed  in  the  original  specifications,  it  seemed 
to  us  that  the  manner  of  conducting  the  experiment,  and 
of  determining  the  capacity  and  duty  of  the  engine,  was 
left  without  restriction  to  our  judgment,  and  in  this  view 
your  chairman  concurred. 

As  the  pumping  engine  at  Lowell  is  very  similar  to  yours 
in  construction  and  performance,  we  have  followed  the 
modes  of  test  that  were  adopted  at  the  late  trial  there. 


The  engine  was  started  at  8:50  A.M.,  December  10,  1873. 
but  the  test  was  not  considered  to  have  commenced  till  1 1 
A.M.,  and  it  was  concluded  at  3  p.m.,  December  12,  making 
the  duration  of  the  trial  fifty -two  hours,  without  stop.  The 
engine  at  the  conclusion  of  the  test  continued  its  work, 
the  fires  and  water  in  the  boilers  being  kept  as  uniform  as 
possible,  and  the  duration  of  the  experiment  was  established 
by  inspection  of  the  firing  as  shown  on  the  coal  profile 
plot.  The  capacity  of  the  pump  was  determined  by  weir 
measures  at  the  reservoir — three  hours,  from  3  P.M.  to  6 
P.M.,  December  10,  and  three  hours,  from  3  P.M.  to  6  P.M., 
December  11— and  the  actual  delivery  was  found  to  be 
ninety-six  per  cent,  of  the  capacity  as  given  us  by  Mr. 
Leavitt,the  mechanical  engineer  who  designed  the  machine. 
The  capacity  of  the  full  pump  is  194.37  gallons;  the  de- 
livery per  rcvoluticm,  as  determined  by  weir  measurement^ 
was  186.55  gallons  ;  the  number  of  revolutions  made  in  the 
fifty-two  hours  was  57,357  ;  and  the  total  quantity  of  water 
delivered  at  tiie  reservoir  during  that  time,  10,700,163  gal- 
lons— or  tlic  delivery  was  at  the  rate  of  205,772  gallons  per 
hour.  The  deliverv  reciuired  by  the  terms  of  the  contract 
is  200,000  gallons  per  hour. 

The  (lutv  was  established  as  follows: — Thi*  area  of  the 
j)um|),  hv  our  measures  of  the  diameter,  is  534.53  scpiare 
inches. 

Tlie  li)ail  w.i-N  •)«  tcniiiiifil   from  .i  j;iiuj;c  «»n   the   ni^in,  near  the  |iiiin)>, 

llu-  .iwrat;*'  riMilinj,'  of  \\  liich  was 64.20  11)n. 

riic  <liil('rtiur  nf  lowl  Urlwi'on  centre  of  j^auj^c  and  surfaic  «»f  water  in 

llio  pump  well,  n'iluce«l  Ut  ])«»iin(l> S.21  Hvs, 

All«>waiKe  for  friction  an<l  Im'iiiU  of  main,  K'tween  j^auj^e  ami  pump-well. 

a^  at  Lowfll 1.1X3  llw. 


Total   pre>.Miri-   |nr  s.juart.-  iiu  li 73-4*   ^^^ 

The  length  tt\  stpikf.  ;in  im-asureil,  was  ^.-ven  feel. 

From  the  above  data,  and  the  number  of  revolutions,  the 
work  (lone  at  the  j)ump  was  determined,  no  deduction  hav- 
ing i)een  made  for  loss  of  action.  The  coal  was  picked 
Lackawanna  coal,  and  the  contractor  was  allowed  to  make 
use  of  any  coal  from  the  cinder  that  he  deemed  of  value  as 
combustible,  init  no  credit  has  been  allowed  tor  screen inirs 
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or  unconsumed  coal.  The  coal  has  been  charged  against 
the  machine  in  gross,  and  the  total  quantity  fed  into  the 
furnaces  during  the  fifty-two  hours  was  15,160  pounds. 
The  division  of  the  pounds-feet  of  work  by  the  weight  of 
coal  determined  the  duty,  and  the  result  is  103,923,215 
pounds-feet  for  everv  one  hundred  pounds  of  coal  fed  into 
the  furnaces. 

The  duty  given  by  your  engine  is,  so  far  as  we  are  aware, 
the  highest  that  has  ever  been  obtained  by  trial  test  of  any 
pumping  engine  in  this  country,  and  we  believe  that  in  the 
future  it  will  make  a  good  record  for  itself — a  record  that 
will  confirm  the  wisdom  of  your  action  in  adopting  so 
novel  a  form  of  machine.  The  arrangement  of  parts, 
though  unusual,  appears  judicious,  and  to  have  been  well 
considered.  The  framing  is  particularly  worthy  of  men- 
tion, as  showing  a  distribution  of  material  favorable  for 
strength  and  rigidity. 

WiM.  E.  WORTHEN, 
J.  C.  HOADLEY, 
JAMES  P.  KIRKWOOD, 
CHAS.  HERMAN Y, 
JOS.  P.  DAVIS. 

Boston,  Dec.  13,  1873. 


SECOND    REPORT 


OF   THR 


BOJ^RD    OF    3i:NGlN"EERS, 


ox    THE 


TEST    TRIAL    OF    THE   PUMPING    ENGINE,    TO    THE 
PUBLIC  WATER  BOARD  OF  LYNN,  MASS. 


Gentlemen : — 

The  object  in  presenting  our  First  Report,  of  December 
13,  1873,  immediately  after  the  conclusion  of  the  test  trial, 
was  to  enable  your  Board  to  make  a  settlement  with  the 
contractor  for  the  engine.  It  was  of  primary  importance, 
therefore,  to  give  the  results  of  the  experiments,  the  capac- 
ity and  duty  of  the  pumping-engine,  requirements  of  the 
contract,  rather  than  any  description  of  the  engine,  or  the 
manner  of  conducting  the  test;  but  it  seemed  that  some- 
thing more  than  this  brief  report  was  due  to  ourselves  and 
the  engineering  profession,  and  that  a  full  record  should 
be  published,  descriptive  of  the  design  and  arrangement  ot 
the  engine,  the  manner  of  conducting  the  experiments,  and 
the  data  obtained,  to  enable  any  one  conversant  with  such 
matters,  not  only  to  criticise  our  modes  of  test,  and  our 
conclusions,  as  given  in  the  former  report,  but  also  to  afford 
valuable  information  for  future  constructions  and  investiga- 
tions. Subsequent  revision  of  our  data  has  not  led  us  to 
change  our  j)revious  conclusions,  and  what  we  propose  now 
is  to  give  what  may  be  considered  a  narrative  of  the  trial,  a 
prescrvable  copy,  for  our  own  use,  and  that  of  the  pro- 
fession especially,  of  our  records  and  observations,  with 
descriptions  and  drawings  of  the  engine  and  its  connections. 
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The  pumping  machinery,  complete,  was  furnished  and 
erected  under  a  contract  with  Mr.  George  H.  Norman,  of 
Newport,  R.  I.     The   engine,  compound   cylinders,  with 
beam-crank  and   fly-wheel,  was   designed   by   Mr.    E.  D. 
Leavitt,  Jr.,  of  Cambridgeport,  Mass.,  and  built  by  Messrs. 
I.  P.  Morris  &  Co.,  of  Philadelphia,  Pa.     There  are  many 
novel  features  in  the  machine,  which  have  been  patented  by 
the  designer,  the  most  noticeable  of  which,  as  shown  in  the 
cut,  is  ihe  arrangement  of  the  steam  cylinders,  which  are 
located  under  the  beam  centre  and  incline  outwardly,  so 
that  their  pistons  are  connected  to  the  opposite  ends  of  the 
beam,  and  move  in  opposite  directions.     The  top  of  the 
high-pressure  cylinder  exhausts,  therefore,  into  the  top  ol 
the  low-pressure  cylinder,  and  the  bottom  of  the  high-pres- 
sure cylinder  into  the  bottom  of  the  low-pressure  cylinder. 
By  this  arrangement  the  passages  between  the  two  cylin- 
ders are  made  very  shortjand  direct.    A  single  valve  controls 
the  connection  between  the  two  cylinders  at  the  bottom, 
whilst  two  valves  are  used  in  the  connection  at  the  top,  one 
close  to  each  cylinder,  so  that  the  capacity  of  this  passage 
is  not  added  to  the  clearance  of  the  high-pressure  cylinder 
when  being  filled  with  steam,  nor  is  it  exhausted  when  the 
low-pressure   cylinder  is  being  exhausted.     All  the  steam 
valves  are  gridiron  slides.     The  high -pressure  valves  have 
a  cam  cut-off,  controlled   by  a  governor,  readily  adjustable 
to  variable  speeds.     x\ll  the  other  valves  are  worked  bv 
positive  cams.     The  cams  are  all  of  large  radii,  so  that  the 
opening  and  closing  of  the  valves  are  almost  instantaneous. 
Both  cylinders  are  steam-jacketed  at  sides  and  ends,  and, 
together    with    the    steam    connections,  are    clothed    with 
asbestos  covering  and  lagged  with  black  walnut. 

The  air-pump  is  double-acting,  and  worked  by  a  connec- 
tion with  the  beam.  The  discharge  from  the  hot-well  is 
into  the  pump-well,  and  the  boiler  feed-water  is  drawn 
from  the  hot- well  by  an  indej)endent  donkev  steam-pump. 

The  pump  is  of  the  Thames-Ditton  variety,  bucket  and 
|)lunger-]>uiTi|).  There  is  a  suppleinentarv  pipe  and  valves 
to  reduce  the  friction  incident  to  the  |)assage  of  the  water 
through  a  single  bucket  valve  in  the   piston.     The  valves 


are  of  the  usual  double  beat  form;  the  bottom,  or  foot 
valves,  are  seven  in  number,  the  upper  valves  three — one  in 
the  piston  and  two  in  the  supplementary  passage;  each  of 
the  exterior  bottom  valves  has  an  independent  cover  on  the 
chamber,  for  the  readier  inspection  and  removal  of  the 
valves.  To  supply  air  to  the  air  chamber,  there  is  a  small 
air-cock  on  the  lower  valve  chamber.  The  air  drawn  in 
through  this  cock  on  the  up-stroke  of  the  pump  somewhat 
reduces  the  quantity  of  water  discharged  by  the  pump. 
Careful  experiments,  previous  to  and  in  the  early  part  of 
the  test,  established  the  effect  of  this  cock,  by  measurements 
at  the  weir,  and  an  uniform  opening  of  this  cock  was  kept 
during  forty-eight  hours  of  the  trial.  During  the  other 
four  hours  the  average  loss  of  action  was  a  trifle  less  than 
during  the  forty-eight  hours,  during  one  hour  the  cock  being 
completely  closed. 

Boilers, — The  boilers  are  two  plain  horizontal  tubulars, 
set  in  brick-work,  fired  beneath,  flame  passing  the  length  of 
the  boiler  and  returning  through  the  tubes  to  a  front  con- 
nection, thence  passing  up  into  a  single  flue  on  the  top  of 
the  boilers  in  brick-work,  and  to  the  chimney.  There  was 
no  clothing  at  the  front  end  of  the  boilers.  There  were 
automatic  dampers  attached  to  the  boilers,  but  during  the 
experiments  they  were  disconnected  and  worked  by  hand* 

Mains. — The   water  is  drawn  by  the  pump  from  a  large 
well,  supplied  by  a  main  from  the  collecting  pond,  and  dis- 
charged through  a  twenty-inch  force  main.    This  main  is  of 
cast-iron  to  the  point  marked  gate  in  the  cut,  thence  by 
cement-lined  sheet-iron  pipe  of  the  same  diameter,  to  the 
bottom    of  the    gate-house   in    the   service    reservoir,  and 
thence   by  a  vertical  cast-iron  pipe  of  sufficient  height  to 
discharge  into  a  wooden  trunk,  connected  with  a  weir  box, 
where   the   capacity   of    the   pump   was   determined.      No 
record   has  been  preserved  of  the  exact  position,  the  lines 
both  in  the  horizontal  and  plans  given  in  the  cut,  are  from 
recent  surveys,  made  since  the  trial,  on  the  surface  of  the 
g^round,  and  are  probably  very  nearly  approximative.     Oi 
the  main,  there  are  two  gates  and  one  check  valve. 
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TABLE   OF   DIMENSIONS. 

Dameter  of  high-pressure  cylinder 17/4  inches^ 

"  low-         "  "       36  *• 

high-       ••  **      piston  rods 3  ** 

"  low-         ••  **      piston  rods 3^      " 

"  air  pump iiX      ** 

**  pump-barrel 26-,^      ** 

plunger i8>i      ** 

'*  bottom  and  supplementary  valves  outside  lower  scat 15^      ** 

••  •»  **       **  **  inside  upper       **    10         ** 

**  piston  valve,  outside  lower  seat 22  ** 

"       inside  upper       **    i6>^      »* 

of  fly-wheel 26)^  feet. 

Length  of  stroke  of  steam  and  water  pistons 7  ** 

•*  "  air-pump 49/4  inches. 

Distance  between  end  centres  of  Ix^am 14  ^^et. 

Steam  lead,  high -pressure  cylinder,  top o  ** 

"        "  ••  "         bottom o  ♦* 

**       "     low."  '•        top o         " 

"       "  *  "        Ixjttom -^«  inch. 

Exhaust  lead,  high  pressure     **         top -^^     ** 

bottom iV      ** 

"  low-     **  "        top 5-i\'  inches. 

"  "        bottom 3         ♦• 

Closure  liefore  end  of  stroke  : 

High-pressure  cylinder,  top 9% 


4  ( 


"  *'         bottom I4\i      " 

Low-pressure  •*         top 6  " 

"  •'         IxDttom 5-,\      " 

Clearances  : 

High-pressure  cylinder,  top 0231  of  vol.  of  cylinder. 

•*  "         bottom 0360  ••  " 

I>ow-    **  "         top 0109  "  ** 

•*  **         bottom 0104  *'  " 

Top  connection  between  cylinders 0834  of  high-pres«i.  •' 

Weight  of  fly-wheel 24,000  pounds- 

*•         walking  beam 9,500       '* 

'•         moving  parts  connected  with  beam I  i,oc»      " 

Boilers  : 

Diameter  of  shell 5  feet. 

"  drum 3     " 

"  tubes 3  inches. 

I>cngth  of  shell 16  feet. 

Height  of  drum 6 

length  of  grate 5 

Width  of  grate 5  feet  6  inches. 

Force  Main  : 

length  of  force  main  from  pump  to  toj)  of  vertical  pipe  at  reservoir  1,904  feet 
Height  of  top  of  vertical  pipe  al)ove  bottom  of  well 163  34    " 
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RECORDS   OF  THE    TRIAL. 


During  the  continuance  of  the  test,  one  of  the  subscrib- 
ing engineers  was  always  on  duty  at  the  engine-house, 
often  two,  and  sometimes  four.  The  measures  of  the  weir 
were  taken  by  two  members  of  the  board,  and  the  heights 
of  the  water  over  the  weir  were  checked  by  them.  Gauges 
and  scale  were  carefully  tested,  and  every  provision  was 
made  to  secure  accuracy  of  observation  and  record.  Mr. 
Hoadley,  of  our  board,  was,  during  the  whole  trial,  on 
committee  business  at  the  State  House,  but  had  previ- 
ously arranged  with  us  the  mode  of  conducting  tho  experi- 
ment ;  had  made  a  preliminary  test  with  us,  and  was  repre- 
sented duriniJ:  this  bv  his  assistant,  Mr.  Huntoon. 

Two  watches  of  assistants  were  detailed,  one  for  the 
engine-room,  the  other  for  the  boiler-room,  but  were 
relieved  in  portion  of  their  duties,  from  time  to  time,  by 
the  experts.  Other  assistants  were  employed  in  recording 
the  heights  of  the  water  over  the  weir,  and  in  dividing  and 
measuring  the  indicator  cards  as  taken  from  the  steam  cyl- 
inders and  i>ump. 

Tlie  duties  of  tlie  assistants  in  the  engine  room,  w^ere  to 
take  indicator  cards  from  each  end  of  both  cylinders  hour- 
ly, to  make  observations,  and  records  as  follows: 
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The  indicators  were  Richards*  patent  and  Elliot  &  Co.% 
make.  They  were  carefully  tested  before  the  trial ;  and  at 
about  the  middle  of  the  trial  the  indicators  on  each  cylinder 
were  changed  from  one  end  to  the  other  of  the  cylinder,  80 
that  half  of  the  cards  at  the  top  and  half  at  the  bottom  are 
taken  by  different  indicators.  The  springes  used  in  the 
high-pressure  cylinder  indicators  were  32  lbs.  to  the  inch; 
in  the  low,  16  lbs.  to  the  inch.  All  the  hourly  cards  taken 
from  9  A.  M.,  December  10,  to  3  P.  M.,  December  12,  have 
been  divided,  measured,  and  re-measured,  and  will  be  found 
tabulated  toward  the  end  of  this  report. 

It  has  not  been  considered  necessary  to  publish  the 
records  of  the  engine  room  in  full.  The  hourly  readings  of 
the  counter,  and  the  total  quantity  of  water  fed  to  the 
boiler  will  be  thus  given.  Of  the  records  of  the  other 
columns,  the  extreme  readings  and  averages  have  been 
deemed  sufficient. 

The  steam,  vacuum  and  water  gauges  were  attached  to 
the  engine  frame,  and  connected  as  directly  as  possible  with 
the  steam-pipe,  condenser  and  air  chamber.  At  the  conclu> 
sion  of  the  trial,  the  steam  gauge  was  tested  and  its  reading 
was  found  to  be  5  lbs.  in  excess,  at  the  average  of  75. J  lbs.. 
and  sho\ild,  therefore,  be  70.J  lbs.  The  vacuum  gauge  was 
not  tested.  As  the  estimate  of  duty  was  dependent  on 
the  reading  of  the  water  gauge  this  was  carefully  tested 
before  and  after  the  trial.  Its  reading  at  the  average  of 
63.60  lbs.  was  found  to  be  too  small  by  0.6  lbs.,  and  should 
be  therefore  64.20  lbs. 

The  barometer  was  an  Aneroid,  i)laced  in  the  engine 
room.  The  records  during  the  trial  compare  very  nearly 
with  the  observations  of  the  Signal  Service  Station  at 
Hoston.  From  the  readings  of  the  barometer,  the  zero  on 
the  indicator  cards  has  been  established,  to  which  all  pres- 
sures are  referred  instead  of  to  the  atmospheric  line. 

The  temperature  of  the  steam  was  taken  by  a  Siefert 
tlicrmomcter,  inserted  into  the  main  steam-pipe  just  outside 
tlic  engine  stop-valve. 

The  temperatures  of  the  hot  well  were  taken  at  its  over- 
flow into  the  pump-well  after  a  passage  of  say  25  feet;  the 


i6 

Thus,  at  1 1  A.  M.,  December  lo,  three  casks  No.  i  had 
been  filled  and  discharged  into  cask  No.  2,  and  850  lbs.  still 
remained  in  the  latter. 

3  X  350 — 850=200  lbs.  fed  into  the  boilers. 

At  3  p.  M.,  December  12,  373  casks  No.  i  had  been  filled 
and  discharged  into  No.  2,  and  310  lbs.  remained  in  the 
latter. 

373  X  350 — 310=  130,240  lbs.  fed  into  the  boiler. 

130,240 — 200=130,040  lbs.  fed  into  the  boilers  between 
the  hours  of  1 1  a.  m.,  December  10,  and  3  P.  M.,  Decem- 
ber 12. 
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and  noted  hourly.  On  comparison  of  these  gauges  with 
the  standard,  the  reading  of  gauge,  boiler  No.  i,  was  found 
to  be,  excess,  2.5  lbs.,  and  of  boiler  No.  2,  3  lbs.  At  the 
average  reading,  thus.  No.  i  reading  76  lbs.,  should  be  73.5 
lbs.,  and  No.  2,  reading  ^^  lbs.,  should  be  74  lbs. 

Scales  graduated  to  inches  were  placed  against  the  glass 
water-gauges  of  each  boiler,  the  zero  being  assumed  at  the 
height  of  one  foot  above  the  centres  of  the  boilers,  and  the 
levels  of  the  water  in  each  boiler  above  or  below  the  zero 
were  noticed  hourly. 

The  temperature  of  the  feed  water  was  taken  from  a  Sie- 
fert  thermometer  inserted  into  the  feed  connection  between 
the  donkey-pump  and  the  boiler. 

A  plugged  pipe,  filled  with  oil,  was  suspended  in  the 
main  flue,  at  the  top  of  the  boilers,  and  the  temperature  of 
the  Hue  was  taken  by  inserting  a  Siefert  thermometer  into 
the  oil. 

It  will  be  observed  under  column  Remarks,  **  9:20  to  10:30. 
used  steam  from  main  boiler  for  feed.**  The  engine  has  no 
pump  connected  directly  with  it  as  at  Lowell,  and  it  has 
been  usual  to  drive  the  donkey-pump  directly  from  the 
boilers,  but  for  the  purposes  of  this  trial  it  was  thought  best  to 
drive  the  donkey  by  an  independent  boiler.  Unfortunatelv. 
at  times  durintr  the  trial,  the  steam  got  too  low  in  this 
boiler,  and  steam  had  to  be  drawn  from  the  main  boilers. 
Each  time  this  occurred  was  noted,  and  the  aggregate 
was  found  to  be  8  hours  out  of  the  52  of  the  trial.  Bv 
experiments  of  Messrs.  Copeland  &  Worthen,  on  the  trial 
of  Ridge  wood  Engine  No.  3,  December,  1869,  it  was  found 
that  one  per  cent,  of  the  steam  raised  for  the  driving  of 
the  engine  was  used  by  the  donkey.  Adopting  this  basis 
tor  the  S  hours,  it  will  be  found  that  during  this  time  as 
much  steam  would  have  been  used  by  the  donkev  as  would 
have  been  for  the  driving  of  a  pump  52  hours,  connected  as 
at  Lowell  with  the  engine. 
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MEASURES   OF  CAPACITY   OF   PUMP. 

The  overflow  from  the  stand-pipe  at  the  reservoir  was 
conveyed  bv  a  wooden  trunk  into  a  weir  box  K  feet 
lon^,  6  feet  wide  and  4' feet  6  inches  deep.  The  weir  was 
at  the  opposite  extremity  from  the  trunk.  Its  crest  was 
2,\\\  above  the  bottom  of  the  box,  and  3.73  feet  wide,  and 
placed  centrally  in  the  end  of  the  box.  That  the  water 
should  approach  the  weir  with  as  uniform  flow  as  possible, 
two  racks  covered  with  wire  cloth  were  placed  between 
the  trunk  and  the  weir.  The  arrangement  of  weir  and 
mode  of  taking  heights  of  water  were  like  those  adopted 
by  Mr.  Francis  in  his  **  Lowell  Hydraulic  Experiments.* 
The  readings  were  every  2\  minutes,  and  as  the  heights 
varied  but  little  they  have  been  averaged  as  giving  a  result 
sufficiently  near.  The  discharges  have  been  calculated  by 
Mr.  Francis*  Tables  and  the  correction  for  velocity  of 
approach  from  his  formula. 

The  readings  were  taken  from  3  P.M.  to  6  p.m.,  December 
10.  and  from  3  P.M.  to  6  p.m.,  December  11.  Readings 
would  have  been  taken  the  12,  but  the  filling  of  the  reservoir 
bv  the  pumping  disturbed  the  supports  of  the  weir  box. 

The  average  height  on  the  loth  was 0-743 

*'  "  '*      nth    •*   0.739 

Discharge  from  3  p.m.  to  6  r.M.,  l)eccml)er  loth 7.666  cubic  feet  per  second. 

'»       '*  *'  "  nth 7,606     "        **         " 

Ix:ak  of  weir  measured  and  estimated 0092   "        **         ** 

Revolutions  of  engine  during  3  hours,  from  3  P.M.  to  6  P.M.,  Dec.  loth,  3,303. 

*'  "  *'  "  '*  "     nth,  3,314. 

Capacity  of  pump  by  weir,  measured  l)eceml)er  loth 187.49  galls. 

'*  "  "  "  *'  nth 185.41     " 

Average 185 .  45  ** 

Add  for  leak  at  weir 23       186.68     " 

Measured  capacity ^94  37     ** 

194  37 

=  .9601. 

186.68 


Loss  of  action  of  pump  as  given  in  the  first  report,  4  per 
cent. 
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INDICATOR-CARDS,  PUMPING 
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6. 
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8. 
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ao 
10. 

8.7 
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X 

1. 

87.2 

4. 
60.0 

12. 

Pec. 

8.2 

9.7 

10    •• 

86.0 

29.0 

23.0 

60.0 

86.1 

20.2 

86.0 

8.5 

86.0 

8.7 

74.2 

9.2 

11   " 

84.5 

31.0 

26.5 

62.0 

84.0 

24.0 

83.7 

9.0 

83.7 

9.2 

83.7 

10.2 

12  M. 

84.5 

23.0 

26.0 

50.6 

84.5 

23.5 

84.5 

8.7 

84.6 

9.0 

82.5 

10.9 

'                 1    P.M. 

85.0 

29.8 

25.0 

51.0 

85.0 

23.7 

86.0 

9.0 

86.0 

9.0 

81.5 

10.0 

2     •• 

83.5 

29.5 

25.0 

61.0 

83.5 

24.0 

83.6 

8.9 

82.5 

9.0 

82.5 

10.0 

8     '• 

84.5 

29.5 

25.0 

49.6 

84.5 

20.0 

84.6 

8.8 

84.2 

'     9.0 

80.0 

10.0 

4     •• 

84.7 

2i>.2 

25.6 

50.7 

84.2 

23.7 

84.2 

8.5 

83.8 

9.0 

76.5 

10.0 
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84.0 

30.0 

24.9 

50.7 

84.0 

23.7 

84.0 

8.2 

84.0 

9.0 

72.5 

10.0 

6     •• 

85.2 

30.1 

25.6 

50.7 

85.0 

23.5 

85.0 

8.5 

86.0 

9.0 

84.9 

9.6 

•        '     7     •' 

m.i) 

29.7 

26.0 

50.7 

82.3 

23.5 

82.2 

8.7 

82.2 

9.7 

70.2 

10.6 

8     •• 

85.2 

29.0 

25.0 

49.7 

85.0 

22.0 

85.0 

8.0 

85.0 

8.5 

78.0 

9.2 

9     •• 

8«.0 

30.2 

26.6 

51.0 

85.0 

23.0 

84.9 

9.2 

84.5 

9.0 

80.0 

9.5 

10     " 

84.7 

29.7 

25.0 

49.5 

84.5 

21.6 

84.5 

8.0 

84.6 

8.5 

80.0 

9.2 

11     •• 

84.2 

30.5 

25.7 

50.0 

84.0 

22.5 

84.0 

8.6 

8:j.o 

9.0 

81.0 

9.9 

12   M.X. 

8;j.o 

30.5 

'  26.0 

50.8 

81.7 

•22.5 

81.5 

8.0 

81.3 

8.6 

81.1 

9.5 

Dtv. 

11.  .         1    A.M. 

8fi.O 
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1  26.0 

51.7 

85.5 

23.7 

85.2 

8.7 
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81.0 
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81.0 

31.5 

1  27.0 
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24.0 
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9.0 

80.0 

9.0 
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9.0 
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10.0 

4      .. 
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25.0 
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81.0 

10.0 
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sr..5 
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9.0 

K\.-l 
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9.0 
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31.7 
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9.0 

85 . 7 
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84.0 
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•1           •! 
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31.0 
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26.1 

51.5 
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84.8 
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25.0 

84.0 

10.0 

83.0 

9.0 

75.7 

Avanuie 

H6.f» 

32.3 

28.7 

48.6 

85.1 

26.6 

84.8 

10.1 

8:^.7 

9.8 

76.2 

1 

•           - 

iTRK.-BOTTOM. 


25 


.\r 

O.io. 
> 

Xi 

s 
a 

14. 
12.0 

Ato 

55. 

AtO 

65. 

1 

j      At  0.75. 

> 
0 

00 
19.        20. 

38.5      17.0 

At  0.85. 

At  0.95. 

• 

> 
33 

a 

23.        24. 
31.7      25.0 

• 

■ 

• 

> 

1 

■** 
.3 
9 
OQ 

1 

17. 

_ 

42.5 

• 

> 

1 

.a 
£ 

18. 
14.7 

21. 
34.5 

• 

1 

22. 
20.5 

> 
< 

U 

15. 

16. 
13.2 

25. 

51.1 

48.2 

42.19 

57.0 

11.5 

49.0 

13.0 

43.0 

15.2 

39.0 

18.0 

35.5 

21.0 

33.0 

26.0 

41. H4 

fis.o 

12.3 

52.0 

13.5 

46.2     i 

15.5 

40.5 

18.0 

37.0 

21.9 

:^.5 

27.0 

43.99 

«0.5 

12.0 

51.0 

13.5 

45.0 

15.5 

39.5 

14.9 

37.0 

21.5 

34.0 

26.5 

42.11 

6r.5 

12.0 

50.2 

13.5 

44.5 

15.0 

40.0 

17.5 

:J6.0 

21.0 

U.O 

26.0 

43.42 

(10 

11.5 

50.0 

13.0 

44.0 

14.7 

39.2 

17.5 

36.0 

21.0 

33.7 

26.2 

43.77 

61.0 

12.1 

51.5 

13.7 

44.2 

14.7 

m.o 

17.2 

iie.O 

20.7 

:W.O 

25.5 

43.60 

Sl.O 

12.0 

52.0 

13.5 

45.0 

15.0 

40.2 

17.7 

36.7 

21.0 

:u.o 

26.0 

44.00 

«3.0 

11.9 

52.0 

13.0 

44.5 

14.7 

40.2 

17.0 

'.iG.a 

20.5 

:U.O 

26.0 

44.57 

56.3 

11.7 

50.5 

13.0 

44.7 

15.0 

:J9.7 

17.0 

:i6.5 

20.0 

:m.2 

24.5 

42.95 

57.0 

10.5 

49.0 

12.0 

42.1 

13.5 

38.0 

15.7 

34.7 

18.0 

:^i.5 

22.7 

43.85 

».0 

12.0 

53.1 

13.2 

46.0 

15.0 

41.7 

17.5 

37.8 

21.0 

:i5.0 

26.6 

45.16 

«2.2 

12.2 

54.0 

13.7 

46.5 

15.5 

41.5 

18.5 

38.0 

21.5 

36.0 

27.0 

44.57 

(3.0 

12.2 

33.0 

14.0 

46.0 

15.5 

41.5 

18.0 

37.7 

21.0 

35.1 

26.5 

44.18 

£2.0 

12.0 

51.5 

13.0 

44.9 

15.1 

41.0 

18.0 

37.2 

21.2 

:m.5 

27.0 

43.93 

(3.5 

12.1 

54.0 

13.9 

47.2 

15.5 

42.5 

18.0 

38.7 

22.0 

35.5 

27.0 

44.37 

14.5 

12.0 

53.5 

13.0 

1     48.0 

15.5 

42.0 

18.2 

:J8.0 

22.0 

35.5 

27.0 

44.42 

(2.0 

12.2 

51.9 

13.7 

45.0     > 

16.0 

40.8 

18.0 

37.5 

21.0 

:h.7 

27.0 

43.82 

61.5 

12.0 

52.5 

13.7 

46.2 

15.7 

41.0 

17.5 

37.5 

21.0 

:J4.5 

26.5 

44.:38 

(;i.7 

12.0 

52.0 

13.5 

40.0 

15.7 

40.5 

17.7 

37.7 

21.0 

:U.7 

26.5 

44.65 

57. « 

12.0 

50.0 

13.0 

44.0 

14.7 

40.0 

17.0 

•Mi.l 

20.0 

:i4.2 

24.5 

42.76 

(4.0 

12.0 

54.0 

13.  f) 

47.0 

15.2 

42.0 

IS.O 

37.2 

21.5 

35.0 

27.0 

44.94 

«1.0 

12.0 

51.0 

14.0 

45.0 

15.5 

40.5 

17.7 

37.0 

21.5 

:«.2 

26.5 

43.42 

61.7 

11.7 

52.5 

13.2 

45.3 

15.2 

40.2 

18.0 

37.0 

21.2 

34.2 

27.0 

44.26 

<;i.o 

11.2 

52.0 

13.0 

45.0 

14.7 

40.6 

27.0 

37.0 

20.5 

33.7 

26.0 

44.43 

83..^) 

12.0 

52.7 

13.5 

46.0 

15.5 

41.2 

17.9 

37.5 

21.5 

35.0 

26.7 

45.41 

G2.'> 

ll.-i 

52.9 

13.0 

45.0 

14.7 

41.0 

17.0 

37.0 

20.7 

:t4.5 

2<i.O 

44. HH 

•a.o 

11.1 

52.0 

12.5 

45.2 

14.7 

41.0 

17.0 

m.i 

20.7 

34.1 

26.1 

44.56 

-.7.2 

11.2 

H4.2 

12.7 

42.5 

15.5 

'  3H.2 

16.2 

:i4.7 

19.2 

32.2 

23.7 

42.62 

fir  7 

11.5 

50.7 

12.7 

43.7 

14.2 

39.2 

15.5 

35.7 

19.5 

33.2 

24.2 

43.76 

."^7.0 

11.5 

40.9 

13.0 

42.0 

14.7 

:i8.0 

17.0 

35.0 

20.5 

32.5 

25.0 

41.82 

5y.5 

11.7 

49.5 

13.0 

43.5 

14.7 

39.0 

17.2 

35.7 

20.2 

33.1 

26.0 

42.  rJ 

59. '> 

11.5 

50.2 

12.7 

44.0 

14.7 

:)<.».5 

16.7 

36.0 

20.0 

33.5 

25.0 

44.00 

.->«.2 

11.7 

49.2 

13.7 

42.7 

14.7 

:«.7 

17.2 

:i4.7 

20.7 

32.7 

25.2 

42.67 

.•W-'i 

11.5 

50.0 

13.0 

43.7 

14.7 

39.5 

17.0 

36.5 

20.5 

33.7 

25.5 

43.32 

JW-S 

11.2 

50.5 

13.0 

44.0 

14.7 

39.0 

17.0 

35.8 

20.2 

33.2 

25.5 

42.73 

.VJ.5 

11.4 

50.0 

13.0 

43.5 

14.7 

39.0 

17.0 

:)6.o 

20.5 

33.5 

25.9 

42.96 

5«.2 

11.2 

49.0 

12.7 

42.5 

14.7 

.  :«.5 

16.7 

:J5.2 

20.0 

33.0 

25.0 

42.62 

«0.0 

12.0 

.50.7 

13.1 

44.5 

14.7 

40.0 

17.5 

36.7 

21.0 

34.0 

26.0 

42.90 

(0.0 

11.5 

.51.0 

13.2 

44.2 

14.7 

39.7 

17.0 

36.2 

20.5 

33.9 

25.7 

43.06 

»^..l 

11.9 

.51.0 

12.2 

44.5 

15.0 

40.0 

17.0 

:J6.5 

20.5 

:w.7 

26.0 

43.01 

SeiM 

11.5 

49.5 

13.0 

43.5 

14.7 

39.0 

17.0 

35.8 

20.5 

.33.5 

26.0 

42.70 

59.2 

12.0 

50.2 

13.2 

44.0 

14.7 

:«).2 

17.0 

36.0 

20.7 

33.5 

26.0 

43.22 

S«.7 

11.5 

49.5 

13.0 

43.0 

14.7 

:«.o 

16.5 

:i4.2 

20.0 

31.9 

24.7 

41.20 

«5l»..=S 

11.5 

50.7 

13.0 

44.2 

14.7 

39.5 

16.7 

35.7 

20.5 

33.2 

25.7 

43.17 

.W? 

11.2 

49.7 

13.0 

43.2 

14.5 

:w.7 

16.7 

35.2 

20.2 

32.7 

25.7 

42.8i< 

S9.7 

11.5 

50.7 

12.7 

44.0 

14.5 

39.2 

16.7 

35.9 

20.2 

33.2 

25.7 

43.42 

5ft. 2 

11.9 

49.0     i 

13.2 

43.0 

14.7 

:i8.5 

17.0 

35.2 

20.2 

33.0 

25.5 

42.12 

57.5 

11.7 

48.2     ' 

13.0 

42.0 

14.7 

:w.o 

17.0 

'M.-2 

20.1 

32.0 

25.0 

41.58 

57.5 

11.5 

49.5 

12.8 

43.0 

14.7 

38.9 

17.0 

35.2 

20.2 

33.0 

25.5 

42.71 

57.0 

11.5 

1     49.5 

13.0 

43.0 

14.7 

:t8.9 

17.0 

35.5 

20.4 

33.0 

25.2 

42.72 

.57  0 

11.5 

49.0 

13.0 

42.7 

14.7 

38.0 

16.5 

33.0 

20.0 

32.2 

25.0 

41.90 

57.5 

12.0 

49.5 

13.1 

430 

15.0 

39.0 

17.1 

35.5 

20.5 

33.0 

25.5 

42.30 

59.7 

11.7 

50.2 

13.2 

44.0 

15.0 

39.4 

17.2 

36.0 

20.5 

33.2 

25.5 

43.57 

60.0 

11.5 

51.0 

13.0 

44.2 

14.7 

39.8 

16.7 
17.1 

36.2 

20.5 

:J3.7 

26.0 

43.51 

.59.9 

11.7 

i     «>-7     , 

1              : 

13.1 

44.2 

1 

14.9 

39.7 

1 

36.2 

'20.6 

33.6 

25.7 

43.38 
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LOW  PBBS 


Datb.       Thu. 


Dec.  10. 


Dec 


I)«v 


11. 


12. 


«< 
i« 
tf 
(• 

it 
(I 
«< 
>l 
t4 


9  A.M. 

10    " 

11   •« 

12  M .D. 
1  P.M. 
3     *• 
3 

4 

6 

6 

7 

8 

9 
10 
11 
12  M. 

1  A.M. 

2  ♦• 

3  •' 

4  •• 

5  " 

0  •• 
7     •• 

U     •• 

10  •• 

11   " 

12  m. 

1  p.m. 

2  •• 

3  •• 

4  •• 
">  •• 
«  •• 
7  •• 
H  •• 
9 

10 

11  •• 

12  M.N. 

1  A.M. 

2  '* 

:1    •• 

4  •• 

5  " 

r,    •• 

7 

8 

9 
1(1 
11 
12     M. 

1  P.M. 

2  •• 

;t    •• 


1 1 


Forward 
Stroke. 


BMsk  Stroke. 


1. 


27.5 

ae.o 

39.7 

29.4 

37.9 

28.5 

87.8 

39.0 

38.6 

27.9 

37.4 

28.4 

29.0 

38.0 

29.0 

39.7 

38.7 

39.0 

38.0 

2H.0 

28.7 

2i».« 

29.0 

28.6 

28. 0 

27.0 

28.1 

29.3 

27.fi 

27.3 
•> 


j,t .  u 
28.0 
2.'..  5 
27.3 
28.1 
28.8 
28.9 
28.0 
37.8 
28.7 
28.  G 
28.0 
27.9 
27.8 
2K.4 
27.9 
2H.4 
28.3 
27.1 
211. 2 
27.7 
28.0 
28.2 
28.0 
28.2 


6.9 
7.3 
7.6 
7.1 
6.9 
6.9 
7.4 
7.1 
7.0 
7.0 
7.0 
6.5 
7.3 
7.3 
7.4 
7.2 
7.1 
6.9 
7.0 
6.9 
6.8 
7.6 
7.2 
7.1 
7.0 
7.0 
7.0 
7.6 
7..^ 
7.2 
7.3 
7.3 
6.0 
7.5 
7.0 
7.2 
7.2 
7.2 
7.3 
7.2 
7.2 
7.2 
7.1 
7.2 
7.2 
7.6 
7.3 
6 
4 
2 
2 
1 
0 
7.0 
6.9 


3. 


2.4 
3.0 
4.0 
3.4 
3.6 
3.3 
3.4 
3.3 
3.3 
3.3 
3.3 
4.0 
4.0 
i\A 
3.5 
3.3 
3.0 
3.3 
3.3 
3.0 
3.0 
3.H 
H.3 
3.1 
3.0 
3.4 

3.r» 

4.0 
3.7 
3.5 
3.6 
4.0 
3.0 
4.0 
3.0 
3.2 
3.6 
4.0 
4.1 
3.6 
3.7 
3.6 
3.6 
3.5 
3.3 
4.0 
3.6 
3.8 
3.9 
3.7 
3.3 


3. 
3, 
3 


At  0.06. 


A\«'rago 28.0 


7.1 


3.0 


3.3 


4. 


8.0 
8.0 
9.0 
8.6 

8.4 
8.8 
9.0 
9.0 
8.4 
8.9 
8.7 
8.9 
8.7 
9.0 
10.2 
8.8 
9.0 
9.0 
9.2 
9.0 
8.4 
9.0 
9.3 
9.0 
9.5 
8.9 
8.9 
9.5 
9.1 
9.5 
9.2 
9.2 
9.0 
8.5 
9.0 
9.0 
H.j 
8.3 
6.7 
8.9 
8.9 
9.2 
9.5 
9.9 
9.9 
8.0 
8.5 
8.0 
9.5 
8.4 
8.5 
9.8 
9.2 
8.8 
8.1 


34.3 
34.S 
96.3 
25. 5 
24.5 
26.3 
34.7 
36.5 
35.0 
36.0 
34.5 
36.0 
35.0 
35.6 
35.3 
35.8 
36.3 
24.6 
34.6 
25.0 

25. 1 
25.7 
25. 4 
24.8 
24. 9 
24.7 
25  0 
26.0 
35-2 

25. 2 
24-5 
260 


4 

2 

■  0 

•  3 

1 


24. 
25. 
25. 
25. 
26. 
26  0 
25. 5 
26  0 

25. 7 
25. 2 
25. 4 
25. 0 

25. 8 
25. 7 

25. 4 
26. 0 
24-8 

21. 5 
24. 7 
25. 0 
25. 0 
'25. 7 
25.0 


AT  O.U. 


6.    ■     7.  8. 


1.6 
1.7 
2.2 
2.1 
1.9 
2.0 
2.0 
2.1 
1.9 
3.0 
3.0 
3.0 
2.0 
2.0 
3.0 
3.1 
3.0 
3.0 
2.0 
3.0 
3.0 
2.0 
2.0 
1.9 
3.3 
1.9 
2.0 
2.7 
3.0 
1.7 


2.0 
3.0 
2.0 
2.1 
1.8 
1.7 
1.7 
2.0 
1.7 
1.9 
1.7 
2.0 
1.6 
1.8 
1.8 
2.0 
2.0 
1.7 
1.9 
1.9 
2.0 
2.0 
1.6 


19.6 

19.6 

20.7 

20.6 

19.6 

19.8 

19.6 

20.0 

19.7 

10.7 

19.6 

19.7 

19.9 

30.3 

20.1 

20.4 

19.9 

19.4 

19.7 

19.6 

19.6 

20.3 

30.0 

19.6 

19.4 

19.6 

19.5 

20.5 

20.0 

30.0 

19.0 

20 

19 

19 

19 

20 


20.6 
30.5 
20.3 
20.5 
30.5 
30.0 
20.0 
20.0 
30.4 
20.4 
20.1 
20.8 
19.8 
19.5 
19.7 
20.0 
20.0 


1.6 
1.7 
1.7 
1.7 
1.6 
1.6 
1.8 
1.7 
1.6 
1.6 
1.7 
1.6 
1.6 
1.6 
1.6 
1.7 
1.6 
1.4 
1.5 
1.4 
1.5 
2.1 
1.6 
15 


Ax  0.21. 


At  0.16. 


1 

1. 

1. 


.7 

1! 

2.4', 

2.0 

1.7 

1.5 

1.8 

1.9 

3.0 

.5 

.5 

.7 

.6 


1 

1. 
1 
1, 


1.7 
1.6 
1.6 
1.5 
1.4 
1.5 
1.2 
1.7 
1.5 
2.0 
1.7 
1.5 
1.3 
1.5 
1.5 


8.9      25.2        1.9 


20.2 
19.9 

1.5 
1.5 

19.9 

1.6 

16.0 
16.2 
17.2 
10.6 
16.8 

le.o 

U.f 

16.7 

16.8 

16.4 

16.6 

16.6 

16.6 

17.0 

16.8 

16.9 

16.7 

16.1 

16.3 

16.3 

16.4 

17.0 

16.6 

16.3 

16.3 

16.1 

16.5 

17.1 

16.6 

16.5 

16.1 

17.0 

16.8 

16.8 

16.5 

16.3 

17.0 

17.0 

17.0 

17.1 

17.0 

16.7 

16.8 

16.5 

16.8 

17.0 

16.7 

17.0 

16.6 

16.6 

16.5 

16.7 

16.1 

16.8 

16.6 

16.5 


1.6 

1.7 

2.0 

1.7 

1.6 

1.6 

1.8 

1.0 

1.6 

1.6 

1.8 

1.5 

1.6 

1.7 

l.B 

1.7 

1.6 

1.4 

1.7 

1.5 

1.5 

2.1 

1.7 

1.5 

1.8 

1.6 

1.7 

2.4 

2.0 

1.7 

1.5 

1.8 

1.8 

2.0 

1.5 

1.6 

1.7 

1.6 

1.7 

1.6 

1.5 

1.5 

1.5 

1.5 

1.3 

1.8 

1.5 

2.0 

1.7 

1.7 

1.5 

1.6 

1.4 

1.4 

1.5 


18.7 
M.O 
16.0 
U.i 
U.O 
U.O 
14.0 
14.5 
14.0 
U.O 
14.1 
14.0 
14.2 
14.6 
14.6 
14.7 
14.3 
18.9 
13.9 
14.0 
13.8 
14. 7 
14.2 
14.0 
14.0 
13.8 
14.0 
15.0 
14.2 
14.0 
14.0 
14.7 
14.7 
14.1 
14.0 


1 

.6 
.6 


14. 

14. 

14. 

14.7 

14.7 

14.fi 

14.1 

14.2 

14.0 

14.7 

14.6 

14.3 

14.5 

14.2 

14.0 

14.0 

14.0 

13.5 

14.2 

14.2 


1 

I 


11.      11. 


1.4 
1.7  . 
1.1 

l.T   ' 

1.7 

l.f 

1.1 

l.i 

1.6 

1.8 

1.8 

1.7 

1.7 

l.T 

1.7 

1.7 

1.4 

l.t 

1.6 

l.€ 

3.1 

1.7 

1.6 

1.8 

1.6 

1.7 

2.6 

2.8 

1.7 

1.6 

1.9 

2.8 

3.8 

1.6 

1.1 

1.7 

l.T 

1.7 

1.6 

1.5 

1.7 

1.6 

1.6 

1.4 

1.8 

1.6 

2.0 

1.8 

1.6 

1.6 

1.7 

1.6 

1.3 

1.5 


1.6      14.2        1.7 


lURE.— BOTTOM. 
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The  cards  as  given  in  the  cuts,  are  representations  of 
cards  taken  by  the  indicators.  The  figures  to  the  left  of 
the  lines  show  the  pressures  as  measured  by  the  scales 
of  lbs. — the  figures  to  the  right  of  the  lines,  the  average 
pressures  on  the  different  ordinates  taken  from  the  table  of 
indicator  cards. 

The  readings  of  the  barometer  at  the  engine  house  were — 

9  A.M.,  December  loth 30 .  lo  inches. 

5    "  '*  nth 30.30      " 

3  i\M.  *'  I2th 29.68       ** 

with  nearly  a  gradual  rise  and  fall. 

The  records  at  the  signal  station,  Boston,  were — 

7.58  A.M.,  r>eceniber  loth 30.070 

7  '*  '•  ilth 30.276 

2  P.M.         *'  I2lh 29.658 

Records  of  gauge — 

Extremes.  Average. 

Vacuum 27^  to  28 J4  in.  28  in. 

Steaiii  gauge  in  engine  room 65      to  72  lbs.  90/^  lbs. 

(Corrected.) 

on  Ixiiler  No.  i *. 69^^  to  j$)4  lbs.  73^^   " 

*'  "  No.  2 70      to  76       "  74       " 

Water  tjaugc  in  engine  room 63 . 6  to  64 . 6  64 .  20 

This  last  gauge   was  that   employed    to   determine   the 
pressure  on   the  water  piston,  and  it  will  be  seen  by  refer- 
ence to  our  first  report  that  reducing  the   height  of  the 
Sfaufj^e  above  the  average  height  of  water  in  the  well  to  lbs., 
and  estimating  friction  in  this  lower  portion  of  the  main  at 
I  lb. ;  the  pump  piston  is  credited  with  a  load  of  73.41  lbs.  per 
square   inch.     During  the  night   of  December    lo-ii    and 
11-12  a  number  of  cards  wcr  taken  by  Mr.  Hermanv  from 
the  centre  of  the  pump   by  a   Hopkinson  indicator.     The 
average  prCvSsure,  as  shown  by  the  cards  taken  December 
10-11,  was  73.66  lbs.,  and   December    11-12,   72.75   lbs.,  of 
which   the  average  will  be  at  little  less  than  the  load  esti- 
mated in  our  calculations  of  duty. 

'Hie  average  length  of  stroke  from  the  cards,  before  the  cut-off  on 

the  high -pressure  cylinder  was  at  top 0.337  of  stroke. 

At  bottom   0.325 

The  average  closing  of  exhaust  \va>  in  high-pressure  cylinder,  top,   0.858 

Bottom,  0.841 
Low  '•  Top....  0.938 

Bottom,  0.940 
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PUBLIC  WATER  BOARD 
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FOR    THE    YEAR    ENDING    DECEMBER    31.    1874. 


LYNN  : 

THOS.    P.    NICHOLS.     FKINTEH. 

No.  «  MARKET  STHEPiT. 


Report  of  the  Public  Water  Board. 


The  Public  Water  Board  hereby  present  to  the 
City  Council  their  report  of  the  condition  of  the 
Water  Department  of  the  city,  and  a  statement  of 
their  official  acts  and  doings  for  the  year  closing 
with  December,  1874.  Appended  will  be  found  the 
Reports  of  the  Clerk  of  the  Board  and  of  the  Super- 
intendent of  the  Works,  which  reports  we  present 
as  a  part  of  our  own. 

The  report  of  the  Clerk  furnishes  an  account  of 
the  receipts  and  expenditures  of  the  department 
during  the  year,  the  number  of  service  pipes  sup- 
plied, and  the  increase  in  the  number  and  variety 
of  fixtures  in  use.  A  summary  of  the  total  expen- 
diture, an  account  of  the  introduction  of  water,  and 
a  statement  showing  the  net  cost  of  the  works  at  the 
time  of  making  this  report,  are  also  presented. 

The  Superintendent's  report  states  so  fully  the 
condition  of  the  several  parts  of  the  works  as  to 
make  unnecessary  any  statement  of  our  own.  The 
information  relating  to  the  sources  of  supply,  the 
tables  showing  the  rainfall  for  the  year,  and  the  aver- 
age daily  consumption  of  water  for  each  month  in 


>  territory  naturally  draining  into  them.     The  ex- 


r  aonrces  to  meet  the  daily  demand  upon  them. 
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citizens  have  believed  that  these  ponds 

itficient  capacity  to   ensure  an  abundant 

«jur  city  for  many  years,  their  value  as  de- 

by  the  engineers  who  conducted  these  sur- 

"  ?y  be  regarded  as  important.     We  therefore 

'  the  report  of  the  Engineer  of  the  city  of  Bos- 

the  City  Council  of  that  city. 

METERS. 

IS  a  means  of  checking  the  unnecessary  consump- 
«  .11  of  water,  and  to  equalize   in  certain  cases  the 
.    -es  charged,  the  Superintendent,  under  instructions 
'^m  the  Board,  has  set  during  the  year  one  hundred 
vater  meters.      Most  of  them  are  attached  to  the 
'-ttpply  pipes  of  livery  stables,  manufacturing  estab- 
lishments, and  other  business  places,  and  were  put  in 
operation   about  the  first  of  October.      It  was  the 
intention  of  the  Board  to  charge  these  classes  of  con- 
sumers, from  that  date,  according  to  the  (quantity  of 
water  used,  as  determined  by  meter  measurement ; 
and  at  the  rate  named  in  the  established  water  rates 
of  the  city.     But  frequent  observation  of  the  meter 
registers  showed  that  in  some  of  these  establishments 
bad  and   leaky  fixtures  had   caused   an    unexpected 
waste,  and  time  was  required  to  put  them  in  repair. 
In  others  the  quantity  of  water  used  was  a  great  sur- 
prise, and  the  desire  was  expressed  that  the   Board 
would  not  enforce  the  rule  until  the  commencement 

of  a  new  year.     A  petition  was  also  presented  to  the 

2 
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Bowd.  askine  that  the  r^H  for  nHncd  wmter  be 
reduced  chiztr-duree  per  cent.  That  the  petition 
noigfat  receire  due  cooeHei^iiaa^  mad  diat  all  parties 
who  were  to  be  a^^Kted  by  the  employment  of  meters 
might  hare  ample  time  to  arraage  their  places  of 
business  widi  reference  to  die  greatest  economy 
of  water,  the  old  ratings  were  coaturaed.  Three 
months  hare  therefore  been  allowed  in  which  to 
change,  if  desirable,  the  manner  c^  ^^ppljuig  these 
establishments,  to  repair  defiectrre  fixtures*  and  to 
regulate  the  consumption.  Meter  rates  will  therefore 
be  charged  on  and  after  January  1,  1875. 

The  subject-matter  of  the  petition  we  have  referred 
to  has  received  the  attention  of  the  Board,  and.  after 
full  consideration  of  the  facts  and  arguments  pre- 
sented by  the  petitioners,  we  recommend  a  reduction 
of  the  rates  for  measured  water  to  two  and  a  half 
cifuts  a  hundred  gallons  to  all  consumers.  Should  the 
Cit}'  Council  think  this  change  desirable,  or  that  any 
modification  of  existing  rates  be  made,  we  suggest 
early  action,  and  that  all  changes  be  made  to  take 
effect  from  the  commencement  of  the  new  vear. 

Although  many  of  the  owners  of  establishments 
where  meters  have  been  attached  were  aware  that 
for  the  first  quarter  no  increase  in  the  assessments 
would  be  made,  we  find  that  the  daily  consumption 
of  water  in  the  city  is  much  reduced  For  the  nine 
nionths  commencing  with  January,  1874,  the  average 
daily  consumption  was   1,450,973  gallons,  while  for 
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the  three  months  ending  with  December  it  was  but 
1,038,087  gallons,  — a  reduction  of  412,886  gajlons 
a  day.     As  during  the  last  three  months  of  the  year 
hand  hose  are  but  seldom  used,  this  disparity  would 
naturally  be  accounted  for ,  by  that  fact,  but  we  find 
that  by  comparing  the  average  daily  consumption  for 
the  last  three  months  with  the  first  three  months  of 
the  year,  the  discrepancy  is  even  more  noticeable. 
For  the  first  term  in  the  year  our  irecord  shows  a 
daily    consumption    of    1,491,986    gallons,    against 
a  daily  consumption  of  1,038,087  gallons  for  the  last 
three  months,  or  an  excess  of  453,899  gallons.     It  is 
also  to  be  borne  in  mind  that  the  quarter  showing 
the  smallest  consumption  is  the  one  when  the  num- 
ber of  takers  was  the  largest ;  for  during  the   year 
308  services  have  been  supplied,  and  the  number  of 
fixtures  in  use  have  been  increased  1,288.     The  only 
abatement  which  we  think  should  be  made  from  this 
apparent  saving  of  water  under  the  meter  system,  is 
that  arising  from  the  change,  in  a  few  instances,  from 
the  city  supply  to  private  wells,  and  the  greater  waste 
in  winter  months  to  prevent  freezing.     We  conclude, 
therefore,  that  the  employment  of  meters  will,  as  we 
predicted  a  year  ago,  lessen  the  consumption  without 
diminishing  the  receipts. 

RECEIPTS. 

The  receipts  of  the  department  for  the  past  year 
have  been  $59,320.80.     Of  this  sum,  $5,775.19  was 
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received  from  charges  made  for  extra  amount  of 
service  pipe,  labor,  and  other  items  of  income ; 
leaving  as  the  legitimate  income  of  the  department 
$53,545.61. 

The  increase  in  cash  receipta  from  the  sale  of 
water,  as  compared  with  the  collections  for  the  year 
1873,  has  been  $5,553.00.  The  amount  of  uncol- 
lected bills  is  $5,680.00;  which  sum  is  $2,286.11 
larger  than  at  the  date  of  our  last  report  This  sum, 
when  paid,  will  increase  the  income  from  water  rents 
assessed  the  past  year  to  $55,831.72,  or  an  increase 
over  the  receipts  of  the  previous  year  of  $7,839.11. 

MAINTENANCE. 

The  expenditure  for  maintenance  was  $11,846.07  ; 
and  the  payments  of  interest,  including  discount  on 
bonds  sold,  were  $54,390.21 ;  total  expenditure  for 
maintenance  and  interest,  $66,236.28.  As  the  amount 
of  water  assessments  for  the  year  was  but  $55,831.72, 
the  department  shows  a  deficiency  of  $10,404.56,  as 
compared  with  the  cost  of  maintenance  and  interest 
on  the  cost  of  the  works. 

CONSTRUCTION. 

The  construction  account  has  been  increased  dur- 
ing the  year  $84,113.77.  The  several  items  for 
which  this  sum  was  expended  are  given  in  the 
Clerk's  report,  a  more  detailed  account  of  which  will 
be  found  in  the  report  of  the  City  Auditor. 
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The  construction  account,  at  the  close  of  the  year, 
showed  a  net  expenditure,  on  account  of  introduction 
of  water,  of  $926,463.90.     All    contracts   are    now 
closed,  and  all  bills  are  settled,  except  for  land  dam- 
ages in  connection  with   the  flowing  of  the   Birch 
Pond  reservoir,  and  an  unsettled  bill  for  the  painting 
of  the  pumping  engine.     The  amount  which  will  be 
required  to  liquidate  these  claims  will  probably  not 
exceed    $8,000.      The   unexpended    balance    to   the 
credit  of  the  department  is  $19,571.98,  which  sum 
will  be  amply  sufficient  to  settle  all  claims  and  to 
meet  the  expense  of  providing  service  pipes  for  the 
coming  year.     But  if  the  City  Council  shall  instruct 
the  Board  to  extend  the  works  by  laying  new  street 
mains,  an  appropriation  will  be  necessary.     In  view 
of  our  limited  supply  of  water,  and  that  to  increase  it 
will  require  the  greater  portion  of  another  year,  we 
respectfully  suggest  that  any  further  expenditure  for 
the  extension  of  the  works   be  postponed   until   an 
additional  supply  of  water  is  secured. 

EDWIN  WALDEN, 
JACOB  M.  LEWIS, 
JAMES   PURINTON, 
DAVID  H.  SWEETSER, 
WM.  D.  POOL. 


Report  of  the  Clerk. 


To  the  President  of  the  Public  Water  Board : 

I  have  the  honor  to  submit  herewith  the  Annual 
Report  of  the  Clerk  for  the  year  ending  Dec.  31, 
1874. 

The  numl)er  of  services  on  the  first  of  January, 
1874,  was  "ijoo.  There  have  been  added  this  year 
:t()8,  making  a  total  of  3,063  on  the  first  of  January, 
lS7r). 

One  hundred  and  sixtv-two  services  have  been  shut 
off  durini;  the  vear,  and  382  have  been  turned  on ; 
SI  sorvicos  have  l>oen  shut  off  for  non-payment,  63 
of  whi(*h  have  been  let  on  again,  leaving  21  still 
nMuaining  otf. 

Niuoty-four  meters  have  been  set  this  year,  making 
a  total  of  one  hundred  now  set.  The  rates  for  me- 
tered water  is  payable  at  the  end  of  each  quarter. 
In  ordiM*  to  make  a  just  comparison  with  the  receipts 
of  last  year,  the  estimated  receipts  for  metered  water 
d\iring  the  current  term  should  be  taken  into  the 
aeeouut.  The  estimated  ivceipts  from  metered  water 
for  the  balance  of  this  term,  together  with  bills  now 
due.  amounts   to   ;^r>,6S(>.     There  is  due   for   extra 
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pipe,  labor,  etc.,  f  715. 64.     All  places  supplied  with 
water  by  the  city  have  been  visited  during  the  year. 
The    total    receipts    for    the   year   have   been   as 

follows : 

Received  for  water  rates $52,335  78 

Water  for  streets  ; 1,038  05 

Water  for  building 45  78 

Fines 126  00 

$53,545  61 

Extra  pipe,  labor,  etc $5,433  23 

Rents 136  00 

Old  iron 1  75 

Logs 159  21 

Horse 45  00 

5,775  19 

Total  receipts  for  the  year  1874     ....  $59,320  80 

All  of  which  has  been  paid  into  the  city  treasury. 

INCREASE   IN   RECEIPTS  OVER   1873. 

Received  for  water $53,545  61 

Received  for  water  in  1873 47,992  61 

Increase  in  cash  receipts  in  1874    ....  $5,553  00 

Billsdue  Jan.  1,  1874 $3,393  89 

Billsdue  Jan.  1,  1875 5,680  00 

I^ifference  to  be  added  to  cash  receipts  .    .  2,286   1 1 

Total  increase  over  1873 $7,839   11 
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.  EXPENDITURES  FOR  THE  YEAR  1874. 

MAnrrsKAMCB. 

Salaries  and  office  expenses $8,094  17 

Repairs,  labor,  materials,  tools,  etc.    .    .  1,950  89 

Pumping,  wages,  coal,  oil,  waste,  etc.  .    .  6,801  51 

Interest  account 54,890  21 

$66,286  28 

CONSTRUCTION. 

• 

Breed's  Pond $68  76 

Birch  Pond,  laud  damages,  labor,  etc.*     .  2,626  77 

Pipe  conduit  and  right  of  way 48,785  98 

Reservoir  and  land 4,929  60 

Engine-house 818  96 

Engine  and  boilers 6,401  26 

Force  main  (land) 800  00 

Distributing  mains,  hydrants  and  gates  .  12,542  01 

Services  and  mains  in  courts 8,265  21 

Meters,  boxes,  covers,  etc 3,875  23 


84,113   77 
$150,350  05 

CREDIT. 

By  amount  of  receipts  as  per  account  .    .  $59,320  80 


Net  expenditures $91,029  25 


: $1,088,626  18 

CREDIT. 

Toul  receipts  for  1871  and  1872     .    .     $50,189  42 

Toul  receipts  for  1873 52,552  06 

Total  receipts  for  1874 59,320  80 

$162,062  28 


Totil  net  expenditure  to  Jan.  1,  1875  .    .  $926,463  90 

Respectfully  submitted, 

DANIEL  WALDEN,  Clerk. 
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8Tj^.TEME3NT, 


Showing  the  number  of  Families,  Stores,  MANUFAcroiuBd, 

ETC.,    SUPPLIED   WITH    WaTER. 


Families 3,585 

Handhose 1,061 

Stores 198 

Offices 30 

Shoe  factories    .....  124 

Morocco  factories  ....  14 

BoardiDg-houses    ....  71 

Hotels 4 

Restaurants 11 

Private  stables 176 

Livery  stables 7 

Steam  engines 50 

Meat  markets    .....  5 

Fish  markets     .    .    •    •    .  9 

School-houses 27 

Churches 9 

Planing  milln 6 


Printing  offices 5 

Blacksmith  shops 7 

Bakeries 6 

Fire  engine  and  hose  houses  .    5 

Greenhouses 11 

Fountains 12 

Public  halls 5 

Almshouse 1 

City  Hall 1 

Post  Office 1 

Gas  works 1 

Railroad 1 

Boilers  for  heating 15 

Foundry 1 

Barber  shops 8 

Motors :^ 


NUMBER  OF  FIXTURES. 

1873.  1874. 

Faucets 5012  6045 

Bath  tubs 265  314 

Water  closets 736  847 

Handhose 966  1061 


Increase. 

1033 

49 

111 

95 


HE  Superintendent. 


he  Public   Water  Board: 

i  present  herewith  the  ADnual 
intendent  for  the  year  ending 


PONDS. 

last  year  a  trench  was  cut, 
[lall's  Brook  was  turned  into 
rt  distance  below  the  Lantern 
>priug  this  year  a  pipe  was  laid 
Walnut  Street,  and  connected 
I  pipe  which  connects  the  pood 
r  at  the  engine-house.  From 
>ut  fifty  acres  of  drainage  area 
ources  of  the  pond ;  the  flash- 
weir  were  also  increased  six 
lereby  increasing  the  storage 
nearly  nine  millions  of  gallons, 
evident  that  the  pond  could  not 
for  the  city  was  taken  wholly 
lutirefore  the  water  from  Birch 
taken  to  supply  the  city  in  part,  through 
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lally  cease.  From  care- 
rvals  through  the  year,  it 
tantly  decreasing,  and  is  •;! 

t.  wholly  confined  to  that  :; 

)ve  the  line  of  twelve  feet. 

slope   of  the    bank    was 


i.4 


*  • 


■I 
«« 

V 
■ 
I 


26  REPORT   OF    SUPERINTENDENT   OF 


both  serving  to  increase  the  quantity,  while  the  min- 
imum is  obtained  only  in  the  moderate  weather  of  the 
Spring  and  Fall. 

The  total  number  of  gallons  drawn  from  the  reser- 
voir during  the  year  has  been  485,1^9301,  at  a  cost 
to  the  city  of  $66,246.28.  In  closing  this  report  I 
would  again  respectfully  call  your  attention  to  the 
necessity  of  providing  a  suitable  workshop  and  yard, 
where  the  necessary  tools  and  materials  may  be  kept 
in  readiness  for  making  all  needed  repairs  upon  the 
street  mains,  gates,  hydrants,  &c. 

Respectfully  submitted. 

DANIEL  WALDEN,  Supt 
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TABLE    III. 

F  Water  tor  the  Year  enuing  Dec.  31, 


TABLK    TV. 


Bkheh'h  Pond 


]    12       4     Ma: 
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TABLE    V. 


Showing  the  amount  op  Pipe  laii>  in  1874. 


NAMES  OP  STREETS. 


SIZE  OP  PIPE. 


Street. 


From 


•        •        •        • 


Walnut 
Ann    . 
Charles 
Ontario  .  . 

I^wis  Court    .   . 
Elmore  ... 
Chestnut  .... 
Highland  Avenue 
Warren     .... 

Beach    

Adams 

Lewis 

Prospect  .... 
Western  Avenue 
/Jncoln     .... 


The  Spring 
Stickney .   . 
Commercial 
Ocean  .   .   . 
Lewis  .  .   . 
Ingalls    .   . 
Western  Avenue 
Brownville  Ct. 
Commercial  . 
For  Blow-Off 


To 


18-inch  Pipe 
Charles  .  . 
Prospect     . 


Adams 
Adams 


•      •      •      • 


10  In. 

6  Inch. 

136. 

2356. 
686.4 

8 

22. 
14. 

8 

23. 

3237.4 

4  Inch. 


259. 

782.10 

532. 

516.7 

286. 

5. 

287. 

22. 


22. 
4. 


Amount  of  Pipe  laid  in  Courts  in  1874. 


Name  of  Court. 

Bickford's  Court 

Chancery  Court 

Mt.  Pleasant  Place 

New  Ocean  Street 

Oneida  Court 

Summer  Place . 

Union  Court  extension 

Wells  Court 


Size. 

li  n  1 

li  1 

U 

1: 

1:    1 

111  1 

U  1 

14  1- 

Length. 

193.9 

239.5 

205.11 

396.8 

391.2 

185.11 

109.3 

289.1 


2011.2 


Total  amount  of  pipe  laid  in  1874,  7972  feet  11  inches,  equal  to  1  mile 
2692  feet  11  inches.  Previously  laid,  46  miles  3314  feet  and  6  inches. 
Total  amount  of  pipe  laid,  48  miles  727  feet  and  5  inches. 
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TABLE    VI. 

Showing  thb  Number  akd  Location  of  Gates  Set  in  1874. 


street. 

Ann 

Chestniir  .  . 
Charles  .  .  . 
Charlef*  .  .  . 
Elmore  .  .  . 
Highland  Ave. 
Lewis  Court . 
Ontario  Court 


Beach      )  .   . 
Ulow-ofl*  S 


Location. 


No. 


16  f^t  west  of  east  line  of  Ann  Street. 
6  inches  south  of  south  line  of  Stickney  Street 

41  feet  east  of  west  line  of  Chestnut  Street. 
1  foot  south  of  north  line  of  RoolclaDd  Court. 

12  ft.  10  in.  south  of  north  line  of  Charles  St. 
On  a  line  with  the  west  line  of  Prospect  St. . 

24  feet  south  of  north  line  of  Charles  Street. 
On  a  line  with  east  line  of  Commercial  St. . 

12  feet  8  inches  east  of  west  line  of  Blmore  St. 

1  ft.  10  inches  north  tif  north  line  of  log^lls  St. 

2  ft.  10  in.  east  of  west  line  of  Highland  Ave. 
1  foot  south  of  south  line  of  Adams  Street .  . 

|12  feet  4  inches  east  of  west  line  of  Lewis  Ct. 
1  foot  north  of  north  line  of  Lewis  Street .  . 

Ill  feet  south  of  north  line  of  Ontario  Court. 
1  foot  west  of  west  line  of  Ocean  Street .  .  . 

21  ft.  south  of  south  line  of  Yacht  Cluh  House. 

13  feet  ea.«*t  of  we.«t  line  of  Beach  Street .  .  . 


I    9 
Previoiislv  set 302 


Sin.  • 


4 
6 
4 


I'otal 311 


*1 


TABLE    VII. 

Showin<;  tiik  Nvmbrr  and  Location  ok  Hydrants  Set  in  1874. 

1.  ('hestnut  street  .  opposite  Grant  Street. 

2.  Cliestiiiit  Street  .  10  feet  north  from  Rockland  Court. 

3.  Charles  Street  .   .  44  feet  east  from  Ann  Street. 

4.  Hi^hlancl  Avenue  XU)  feet  south  from  Adams  Street. 
.">.  Lewis  Court  .   .   .  450  feet  north  from  Lewis  Street. 
G.  Lincoln  Street  .   .  280  feet  north  from  Union  Street. 
7.  Ontario  Court  .   .  310  feet  north  from  Ocean  Street. 

Hydrants  previouslv  set 349 

Hydrants  set  in  1874 7 

Total  number  of  hydrants 3S6 
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SCHEDULE  OF  STOCK  AND    TOOLS  AT  SHOP. 


TOOLS. 


74 

12 

79 

4 

2 

2 


D  handled  shovels, 
lon^  handled  shovels. 
picks  and  handles, 
crowbars, 
tunnelling  bars. 
<^led^e  hamraers. 
striking  hammers. 
sets  drills  for  led;re. 
2  <^hains  for  ledge. 

*  >*ammers. 

J  paving  rammers. 
^  paving  hammers. 
^  'Jail  hammers. 
^  ^t>wels. 
^  ^heelbarrows. 

*  hoes. 
r  '•akes. 
I  f^es. 

*  tool  boxes 
lanterns. 

Set  blocks  and  fall. 
Pair  rubber  boots. 
H fling  machine  and  set  of  (;ones 

for  service  pipe 
lining  bench, 
clrill   stock    and    set   ot    drills 

complete, 
oold  chisels. 
Soldering  irons. 
s<)lderinflf  furnaces. 
^  wrench. 

*Taonkey  wrenches. 
P»ail8. 

pipe  bench. 

pipe  vise. 

Pjpe  cutters. 

^ie  stocks. 

^et  dies. 

Pair  pipe  tongs. 

^Pirit  level. 
J   j^andsaws. 
Y  ^^aw  knife. 

*^tindstone. 

'^t^jve  and  pipe. 

*^elting  furnace. 

^Ider  pot. 

*^older  mould. 
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4 
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Measuring  tape. 
Ratchet, 
breast  drill. 


1  branding  iron. 

1  force  pump  and  pipe  for  thaw- 

ing out  pipe. 
6  oil  cans. 

2  gate  keys. 

2  service  keys. 

2  hydrant  wrenches. 

2  horses. 

1  heavy  wagon  and  harness. 

1  light  wagon  and  harness. 

1  pung. 

1  hand  cart. 

STOCK  AND   FITTINGS. 

338  feet  2-inch  pipe. 

35  feet  14-inch  pipe. 
837  feet  li-inch  pipe. 
423  feet  1-inch  pipe. 
388  feet  )-inch  pipe. 

91  corporation  stops,  assorted. 
Ill  stop  and  waste  stops  asst. 
955  couplings  asst. 

29  bushings  asst. 
144  nipples  asst. 
289  elbows  asst. 
.550  T's  asst. 
107  caps  asst. 
136  plugs  asst. 
150  unions  asst. 

49  R  and  L  couplings  asst. 
97  reducing  couplings  asst. 
19  connections  asst. 

1  2-inch  peet  valve. 

3  li-inch  peet  valve. 

6  lbs.  tin. 

34  lbs.  solder. 
10  lbs.  old  lead. 
1588  lbs.  lead  pipe. 
8  meters. 

7  P  hydrant  cocks. 
33  P  hydrant  covers. 

4  meter  covers  and  frames. 
214  stop  boxes. 

15  stop  box  covers. 

8  gallons  lubricating  oil. 

18  gallons  asphaltum  varnish. 
3  gallons  spirits  turpentine. 

50  feet  rubber  hose. 

12  feet  rubber  packing. 
1  12-inch  gate. 
1  6-inch  gate. 
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FURNITURE  AND  SUPPLIES  AT  ENGINE-HOUSE. 


1  library  table. 

1  tallow  pot 

4  chairs. 

1  ladle. 

1  clock. 

1  coal  screen. 

9  brass  lamps  and  brackets. 

1  set  of  blocks  and  fall. 

2  glass  lamps  and  brackets. 
2  lanterns. 

21  lbs.  black  lead. 

26  lbs.  cotton  waste. 

3  thermometers. 

9  lbs.  Martinis  packing. 

2  indicators. 

30  lbs.  Selden^s  packing. 

1  feather  duster. 

26  lbs.  hemp  packing. 

1  dust  pan  and  brush. 

12  lbs.  rubber  packmg. 

1  platform  scale. 
1  iron  wheelbarrow. 

6  oil  cans. 

1  set  of  oilers. 

2  wood  wheelbarrows. 

38  gallons  cylinder  oil. 

2  sets  of  fire  tools. 

36  gallons  lubricating  oil 

2  coal  shovels. 

6  gallons  kerosene. 

5  ladders. 

12  tons  anthracite  coal. 

2  pails. 

1  bench  and  vise. 

2  tons  Cumberland  coal. 

1  cord  slabs. 

1  ratchet  and  set  of  drills. 

6  steam  valves. 

1  breast  drill. 

6  pump  valves. 

1  set  of  taps  and  dies. 

3  air  pump  valves. 

2  monkey  wrenches. 

1  doz.  gauge  cocks. 

3  S  wrenches. 

2^  doz.  valve  springs. 

3  socket  wrenches. 

3  unions. 

2  crowfoot  wrenches. 

1  No.  1  Blake  pump. 

1  hydrant  wrench. 

87  shovels. 

4  gate  keys. 

26  spades. 

1  service  key. 

6  scjrthes. 

2  spanners. 

21  brush  hooks. 

2  copper  hammers. 

8  mattocks. 

1  hatchet. 

7  picks. 

1  screw  driver. 

1  12-inch  gate. 

6  cold  chisels. 

1  10-inch  gate. 

2  steel  bars. 

Report  of  the  Boston  Engineer 


0:C   THK 


FLAX  POND  WATER  SUPPLY 


Office  op  the  City  Engineer, 
City  Hall,  Boston,  Dec,  21,  1874. 


! 


To  the  City  Council  of  Boston  : 

Id  obedience  to  your  order  "  That  the  City  Engineer  be  directed 
to  make  sach  sorveys  and  measurements  as  may  be  necessary  to 
ascertain  the  actual  amount  of  water  that  can  be  furnished  from 
Flax,  Sluice  and  Cedar  Ponds,"  I  have  made  such  surveys  and 
measurements,  and  now  have  the  honor  to  present  the  results. 

A  careful  survey  of  the  water  shed  of  the  valley  has  been  made, 
and  its  area  found  to  be  2.61  square  miles.  The  area,  as  com- 
puted from  a  survey  made  a  few  years  ago  for  the  city  of  Lynn,  is 
2.48  square  miles.  In  the  survey  just  completed,  nearly  one 
hundred  acres  of  doubtful  territory  has  been  included,  which 
probably  accounts  for  the  difference  of  results  above  shown. 

It  having  been  claimed  that  these  ponds  are  largely  fed  from 
springs,  having  their  source  outside  the  apparent  water  shed, 
special  attention  was  given  to  the  discovery  of  their  effect,  if  any, 
upon  the  yield  of  water.  The  levels  of  the  neighboring  water 
courses  and  ponds  were  taken,  and  the  heights  of  water  in  the 
intervening  wells  were  measured,  also  weir  measurements  of  the 
flow  of  water  were  made  at  the  outlet  of  Flax  Pond,  and  at  a  point 
a  little  below  Cedar  Pond. 
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The  data  thus  obtained  show  conclusively  that  there  was  no 
appreciable  flow  into  any  of  the  ponds  from  any  other  source  than 
the  natural  water  shed. 

The  natural  flow  at  the  outlet  of  Flax  Pond  was  found  to  be 
about  312,000  gallons  in  twenty-four  hours,  or  128,400  gallons  per 
square  mile  of  water  shed.  The  same  relative  flow  was  foimd  at 
the  weir  below  Cedar  Pond,  showing  that  no  springs  from  a 
distant  source  found  their  way  into  either  Flax  or  Sluice  Ponds. 
This  flow  corresponds  to  the  flow  usually  found  in  the  streams  of 
Eastern  Massachusetts  in  seasons  of  drought.  Thus,  the  flow 
of  the  Sudbury  in  the  early  part  of  November  of  this  year,  as 
determined  by  accurate  gaugings,  was  135,000  gallons  per  square 
mile  of  water-shed. 

The  yield  of  this  valley,  then,  is  to  be  computed  from  the  area 
of  its  water  shed,  and  its  capacity  for  storage.  The  character  of  the 
ground  surface,  being  very  steep  and  rocky,  is  such  as  to  assure 
the  collection  of  a  large  percentage  of  the  rainfall.  It  is  therefore 
assumed  that  sixteen  inches  may  be  collected  in  the  year  of 
extreme  drought,  and  that  twenty  inches  may  be  collected  in  each 
of  a  series  of  eight  years  of  low  rainfall. 

Allowing  for  tlie  effect  of  storage  and  of  evaporation  from  water 
surfaces,  and  computing  the  yield  under  the  above  assumptions,  it 
is  found  to  be  about  two  million  gallons  in  twenty-four  hours. 
The  ordinary  average  daily  yield  would  be  about  two  and  one-half 
millions. 

Respectfully  submitted. 

JOS.  p.  DAVIS,  City  Engineer. 
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CITY   OF   LYNN. 

In  Board  of  Matob  and  Aldermen, 

December  31,  1876 


"•[ 


Ordered,  That  the  Public  Water  Board  be  and  they  are  hereby 
iDStructed  to  present  their  Annual  Rejyort  in  print  to  the  City 
Council,  as  soon  as  practicable,  the  same  to  be  in  form  to  accom- 
pany the  City  Documents.  The  expense  to  be  charged  to  the 
account  of  Printing  and  Stationery. 

Sent  down  for  concurrence. 

BENJ.  n.  JONES.  City  Clerk. 


In  Common  Council,  Dec.  31,  1875. 
Adopted  in  concurrence. 

S.  HENRY  KENT,  Clerk. 


A  true  copy.     Attest  : 

CHAS.  E.  PARSONS,  City  Clerk 


Report   of   the   Public  Water  Board. 


The  Fourth  Annual  Report  of  the  Public  Water  Board, 
presenting  to  the  City  Council  a  statement  of  the  receipts 
and  expenditures  of  the  Department  for  the  year  1875, 
with  such  other  information  relating  to  the  water  supply 
of  the  city  as  seems  to  the  Board  important,  is  hereby 
sabmitted. 

The  Reports  of  the  Clerk  of  the  Board,  and  of  the 
Superintendent  of  the  Works,  in  which  will  be  found 
full  and  carefully  prepared  tables  showing  the  rainfall 
for  the  year,  the  consumption  of  water,  duty  of  pumping 
engine,  and  other  interesting  data,  are  appended. 

SOURCES  OF  SUPPLY. 

During  the  past  year  the  quantity  of  water  received 
into  the  two  storage  reservoirs,  from  which  the  supply  of 
water  to  the  city  is  drawn,  was  not  only  equal  to  the  re- 
quirements of  all  consumers,  but  slightly  increased  the 
quantity  in  store  at  the  commencement  of  the  year. 
The  rainfall  for  the  year  was  but  a  fraction  of  an  inch 
less  than  the  assumed  average  of  forty-two  inches.  The 
supply  to  both  reservoirs  was  about  five  hundred  and 
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forty  millions  of  gallons,  while  the  consumption  for  th^ 
year  was  but  four  hundred  and  seventy-one  millions; 
thus  showing  an  excess  of  supply  over  the  demand  oC 
sixty-nine  millions  of  gallons.     Excluding  from  the  cal — 
culation  the  rainfall  upon  the  area  of  the  ponds,  whiclM 
in  ordinary  years  is  supposed  to  be  equal  to  the  evapora- 
tion, we  find  that  about  forty -seven  per  cent,  of  the  total 
rainfall,  upon  the  area  which  drains  to  our  reservoirs, 
was  collected  and  made  available  for  use.     As  the  rain- 
fall for  the  year  was  an  average  one,  and  the  quantity 
of  water  in  store  at  the  close  of  the  year  was  increased 
but  sixty-nine  million  gallons,  a  quantity  only  equal  to 
the  consumption  of  the  city  for  a  period  of  six  or  seven 
weeks,  the  necessity  for  obtaining  a  further  supply  of 
water  at  an  early  day  seems  quite  apparent. 

The  quantity  of  water  received  into  our  storage  basins 
during  the  year  was  equal  to  twenty  inches  of  the  total 
rainfall  upon  the  watershed  which  feeds  them.  If  by 
reason  of  the  rainfall  falling  below  the  average  there 
should  be  collected  for  the  coming  year  but  fifteen  inches, 
a  quantity  as  great  as  can  be  expected  in  a  very  dry 
year,  the  supply  will  be  hardly  sufficient  for  the  present 
number  of  consumers.  At  the  beginning  of  the  year 
1875  the  quantity  in  store  was  quite  limited,  and  as  the 
increase  for  the  year  was  but  sixty-nine  millions  of  gal- 
lons, our  reservoirs  are,  at  the  date  of  this  report,  at  a 
low  stage.  We  have,  therefore,  no  considerable  amount 
of  water  to  draw  upon,  and  the  supply  to  the  city  must 
mainly  depend  upon  the  income  to  our  reservoirs  from 
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the  raia  which  falls  during  the  year.  If  the  rainfall  for 
the  year  should  be  as  low  as  thirty-five  inches  (the 
quantity  which  fell  in  1874),  we  cannot  expect  to  collect 
more  than  fifteen  inches,  which  quantity  is  but  three- 
fourths  of  the  amount  made  available  last  year. 

The  percentage  of  rainfall  collectable  is  not  to  be  re- 
garded as  a  fixed  proportion  of  the  quantity  which  falls 
in  any  given  year,  for  it  varies  as  the  amount  falling  is 
large  or  small,  when  the  ground  is  frozen,  or  is  thor- 
o^ighly  saturated  by  frequent  rains.     When  the  rainfall 
^^  a  year  is  fifty  inches,  the  per  cent,  collectable  proba- 
Wy  does  not  fall  below  sixty ;  but  when  it  is  only  an 
average,  or  forty-two  inches,   the  quantity  collectable 
^ill  hardly  reach  fifty  per  cent.  ;    and  when  the  rain- 
fall is   but   thirty-five    inches,    not   more    than   fifteen 
inches  can  be  made  available.      ^^'hile,  therefore,  cal- 
culations showing  the  amount  of  rainftill,  and  the  quan- 
tity  which   can   be    made  available,    are  highly   valu- 
able, and  determine  with  almost  precise  accuracy  the 
quantity  of  water  which  may  be   depended  upon  from 
any  given  source,  when  long  periods  of  time  and  abun- 
dant storage  capacity  are  taken  into  account,  such  cal- 
culations are  of  little  or  no  value  for  any  particular  year. 
It  is  this  fact  which  we  wish  to  make  clear,  that,  having 
no  considerable  quantity  of  water  husbanded  in  our  res- 
ervoirs, the  city  will  be  almost  wholly  dependent  for  its 
supply  for  the  coming  year  upon  the  quantity  which  shall 
be  collected  from  the  rainfall.     It  is  probable  that  the 
rainfall  will  be  sufficient  to  furnish  the  amount  required. 
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but  the  contingency  of  a  low  rainfall  and  consequent  low 
rate  of  supply  may  happen,  in  which  case  we  fear  the 
supply  will  be  found  inadequate.  The  Reports  of  the 
Board  in  previous  years  have  quite  fully  discussed  the 
question  we  here  present,  and  the  matter  is  alluded  to  at 
the  present  time  to  relieve  us  from  any  responsibility  in 

« 

case  our  sources  of  supply  should  fail  to  afford  a  suffi-^ 
cient  quantity  to  meet  the  requirements  of  consumers 
for  the  coming  year. 

QUALITY   OF  THE  WATER. 

The  character  of  the  water  supplied  the  past  year  was 
not  at  all  times  satisfactory.    A  drouth  in  winter  is  quite 
unusual ;  but  during  the  winter  of  1874-5,  owing  to  the 
small  amount  of  rain  which  fell,  and  the  severity  of  the 
weather,  the  supply  to  our  reservoirs  was  as  small  as  in 
the  summer  months.     The  water  supplied  to  the  city  was 
therefore  largely  drawn  from  the  quantity  in  store  at  the 
close  of  a  very  dry  season.     We  were  compelled  to  draw 
the   ponds  to  a  very  low  point,  and  to  use  a  body  of 
water  which  stood,  at  its  highest  level,  but  a  few  feet 
from  the  bed  of  the  reservoirs.     On  the  eighteenth  of 
February  last  the  water  in  Breed's  Pond  was  but  two 
ieet  and  ten  inches  at  the  dam  ;   and  in  Birch  Pond  but 
four  feet  and  ten  inches.     The  water  area  in  Breed's 
Pond  could  not  have  been  more  than  ten  acres,  or  less 
than  one-fifth  of  the  area  flowed  when  the  pond  is  full ; 
while    that  in   Birch  Pond  may  have  been  equal   to  a 
half  of   the    area    of   a   full   pond.       From   the   first  of 
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September,  1874,  to  the  first  of  March,  1875,  a  period 
of  six  months,  only  thirteen  inches  of  rain  fell ;  and 
much  of  this  was  formed  into  ice  and  was  not  available 
until  the  warm  weather  of  March  and  April  unsealed 
the  brooks  and  it  had  found  its  way  to  our  sources  of 
supply. 

This  condition  of  our  water  sources  required  that  for 
a  time  the  entire  supply  to  the  city  should  be  taken 
from  the  Birch  Pond  reservoir  ;  a  reserv^oir  which  had  been 
built  but  a  year,  and  contained  at  that  time  the  first 
water  which  had  been  gathered.  A  storage  basin  from 
which  the  surface  mould,  decaying  leaves  and  other  veg- 
etable matter  capable  of  decomposition,  has  not  been 
removed,  requires  time  to  allow  the  water  gathered  in  it 
to  become  clear  and  bright.  The  necessarily  hurried 
construction  of  this  reservoir,  in  the  fall  of  1873,  did 
not  allow  the  time  required  for  the  removal  of  these  im- 
mediate causes  of  discoloration,  and  the  water  supplied 
from  this  source  was  dark  and  unsatisfactory. 

The  low  stage  of  the  water,  and  the  diminished  area 

flowed,  brought  forward  to  the  gate-house  an  immense 

numherof  small  fishes  which  had  been  developed  since  the 

pond  was  gathered.      These  covered  so  completely  the 

gate-screens  that  for  several  days  the  services  of  two  or 

^ore  men  were  required  to  remove  them.     Only  by  their 

'^'^oval  could  the  screens  be  kept  sufficiently  open  for  the 

passage  of  the  water  to  the  supply  main  which  feeds  the 

^^U  chamber  at  the  Engine   House,  and  more   than  a 

^^dred   bucketfuls,  but  few  of  tlij[jm  measuring   more 
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than  four  inches  in  length,  were  carried  away.  The  em- 
ployment of  small  dip-nets  for  this  work  disturbed 
and  roiled  the  water  at  the  precise  point  where  it  passes 
into  the  pipe-chamber,  and  where  disturbance  would  do 
the  most  harm.  Under  conditions  so  unfavorable  we 
were  not  surprised  that  the  water  drawn  from  this  basin 
was  unsatisfactory,  and  that  complaints  of  its  bad  ap- 
pearance and  quality  should  be  very  generally  ex- 
pressed. 

Later  in  the  season,  and  after  the  reservoirs  had  been 
somewhat  replenished,  the  water  in  Breed's  Pond  was 
found  to  be  affected  unfavorably.  To  a  casual  observer 
its  appearance  denoted  no  defilement,  but  upon  close 
examination  small  particles  of  suspended  greenish  mat- 
ter were  detected,  which  were  distributed  through  the 
entire  body  of  the  water.  This  condition  of  the  pond 
was  first  observed  in  the  month  of  July,  and  continued 
through  the  two  following  months.  At  no  time  did  the 
water  in  tlie  pond  become  so  much  affected  as  to  be 
offensive,  but  when  it  had  been  delivered  to  the  pump- 
well,  and  lifted  to  the  reservoir  for  distribution  over 
the  city,  it  smelled  and  tasted  badly.  The  offensive 
taste  and  odor  to  which  we  allude  is  supposed  to  be 
imparted  to  the  water  by  the  greenish  matter  of  which 
we  have  spoken,  which  is  regarded  as  a  species  of 
aquatic  vegetable  growth,  harmless  in  character,  and 
usually  disappearing  "  when  the  first  fall  in  the  temper- 
ature, or  the  first  brisk  breeze,  destroys  the  conditions 
necessary  to  maintain  this  ephemeral  life."     From  many 
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inquiries  of  those  having  the  care  of  water  supplies,  and 
from  engineers  who  have  observed  the  varying  character 
of  water  held  in  reservoirs,  whether  natural  or  artificial, 
we  learn  thftt  the  condition  of  the  water  in  Breed's  Pond, 
as  above  described,  is  not  at  all  peculiar  to  that  source. 
Nor  do  we  find  that  the  occasion  of  such  temporary  de- 
filement is  so  well  understood  as  to  be  easily  explained. 
Several  of  the  water  sources  which  have  been  affected, 
and  which  supply  other  New  England  cities,  we  have 
visited,  and  have  observed  the  appearance  of  the  water 
during  the  period  of  its  defilement.  There  is  great 
similarity  in  the  appearance  and  taste  of  the  water,  and 
in  the  odor  emitted,  in  them  all ;  and  in  every  instance 
the  quantity  of  water  usually  held  in  reserve  had  been 
largely  drawn  upon.  Whether  the  trouble  experienced 
is  due  to  the  fact  that  we  have  had  several  dry  years 
and  a  low  rate  of  supply,  while  the  increased  consump'- 
tion  has  required  the  total  annual  yield  in  addition  to 
the  quantity  formerly  held  in  store,  and  that  the  water 
is  now  brought  to  the  city  in  the  summer  months  without 
being  improved  by  long  storage,  we  do  not  undertake  to 
decide.  This,  however,  is  certain,  that  until  Breed's 
Pond  had  been  drawn  low,  and  the  quantity  of  water 
beld  in  reserve  had  been  required  to  meet  the  demands 
of  consumers,  no  occasion  for  complaint  had  arisen,  and, 
except  for  the  slight  discoloration  which  at  times  was 
apparent,  the  supply  was  unexceptionable. 

RECK1PT8  OF  THE  DEPAUTMENT. 
The  receipts  of  the  department  during  the  year  were 
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$54,784.47,  from  which  should  be  deducted  $2,231.21, 
received  for  service  pipe,  labor,  &c.  ;  leaving  as  the 
legitimate  income  of  the  department,  from  water  rates 
assessed,  $52,563.26.  The  total  amount  of  water  rates 
assessed  the  past  year  was  $53,230.21,  and  there  re- 
mained uncollected,  at  the  close  of  the  year,  $3,871.58. 
While  the  collections  for  the  year  were  $1,130.10  less 
than  for  the  previous  year,  the  actual  water  assessment 
was  reduced  but  $253.89. 

The  slight  falling  off  in  the  amount  of  a.ssessments 
above  reported  did  not  occur,  however,  from  any  reduc- 
tion in  the  total  number  of  consumers,  but  from  other 
causes.  First,  the  rates  for  metered  water  were  re- 
duced, by  action  of  the  City  Council,  to  two  and  a  half 
cents  a  hundred  gallons  to  all  consumers,  which  reduced 
the  income  from  this  class  $1,702.80;  and,  secondly^ 
there  was  abated  $2,013.00  to  consumers  whose  sup- 
plies were  interrupted  by  the  freezing  of  service  pipes. 
If,  then,  the  rates  for  metered  water  had  remained  un- 
changed, and  there  had  been  no  abatements  for  causes 
stated,  the  amount  of  water  rates  assessed  the  past  year 
would  have  been  increased  $3,461.81. 

Although  there  were  added  during  the  year  one  hun- 
dred and  sixty-one  now  services,  the  number  of  families 
supplied  with  water  was  smaller  than  for  the  previous 
year  by  one  hundred  and  seventeen.  This  is  accounted 
for  by  th<*  number  of  unoccupied  tenements  to  be  found 
in  the  city,  most  of  which  are  in  tenement  blocks,  that, 
when  again  occupied,  will  require  the  water  to  be  turned 
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on.     In  view  of  the  depressed  condition  of  all  our  busi- 
ness interests,  the  receipts  of  the  department  have  been 
as  large  as  couhl  be  reasonably  expected.     Such  a  con- 
dition of  affairs  hinders  the  erection  of  many  new  build- 
ings, and  suggests  measures  of  economy   which   more 
prosperous  periods  would  not  require  to  be  adopted.    The 
classes  of  consumers  which  are  smaller  in  number  than  at 
the  date  of  our  last  report  are  as  follows,  viz  :   Families, 
117  ;   Private  Stables,  24  ;   Engine  Boilers,  7  ;  Planing 
Mills,  3  ;    Fountains,   1.     These  losses,  however,  have 
been  more  than  compensated  by  the  increase  in  other 
classes,  as  the  number  of  fixtures  in  use  have  increased 
cluring  the  year  seven  hundred  and  five. 

MAINTENANCE. 

Our  maintenance  account  for   the    past   year  is  un- 
usually large,  and  shows  an  increase  over  that  of  the 
previous  year  of  $8,036.26  ;    the  account  standing  at 
$19,882.33,  against   $11,846.07  for   the   year   1874. 
This  large  increase  in  expense  is  mainly  due  to  the  se- 
verity of  the  last  winter,  and  to  an  accident  to  the  pump- 
ing engine,  which  will  be  found  fully  explained  in  the 
Superintendent's  Report.     The  extremely  cold  weather 
of  the  winter  of  1874-5  caused  the  frost  to  penetrate 
the  ground  to  an  unusual  depth,  and  many  of  our  service 
pipes   were   frozen.     The    working   force    employed   in 
thawing  out  was  as  large  as  that  engaged  in  the  warmer 
seasons,  when  the  labor  for  extending  the  works  and  the 
putting  in  of  new  services  is  done.     $4,861.86  was  the 
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cost  of  labor  and  repairs  on  service  pipes  alone  ;  and  for 
repairs  on  mains,  hydrants  and  gates,  caused  by  freez- 
ing, $1,382.35  ;  while  for  lowering  pipe  in  streets  where 
the  grade  had  been  cut  down,  a  further  sum  was  ex- 
pended, of  $1,254.84.  The  expenditure  for  labor  and 
material  to  repair  the  damage  occasioned  by  frost  was 
not  less  than  $7,000.  In  addition  to  the  expenses  above 
enumerated  an  outlay  was  required  at  both  ponds  of 
$1,000,  to  remove  the  tree-stumps  and  earth  lifted  by 
the  ice  ;  and  $1,446.00  was  expended  in  repairing  an 
accident  to  the  pumping  engine,  and  for  slight  repairs 
on  the  boilers.  As  will  be  seen  by  the  Report  of  the 
Clerk  of  the  Board,  the  ordinary  running  expenses  of 
the  department  have  not  increased,  but,  on  the  contrary, 
the  charges  for  salaries  and  office  expenses,  coal,  oil, 
&c.,  have  slightly  diminished. 

It  will  be  our  earnest  endeavor  to  so  conduct  the  de- 
partment plac^od  under  our  charge  as  to  realize  the 
gn^atc^st  economy  possible  to  be  practised,  and  satisfy 
th(^  reasonable  demands  of  tliose  who  contribute  towards 
its  support.  W(»  an^  confident  that  if  no  unusual  acci- 
dent oe<rurs,  and  the  winter  goes  by  without  requiring 
extraordinary  outlay  for  repairs,  the  maintenance  ac- 
eount  will  fall  ev<*n  below  that  of  1S74,  while  the  re- 
eeipts  will  di)ubtless  be  somewhat  increased  over  the 
amount  n»eeived  last  y(»ar. 

C()NSTKl'(T10N  ACCOrXT. 
As  will  be  se(Mi  by  th(»  Clerk's  Report,  the  construe- 
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tion  account  has  been  increased  during  the  past  year  in 
the  sum  of  $12,335.15.  The  purposes  to  which  this 
sum  has  been  applied  will  be  found  stated  in  detail  in 
the  Clerk's  Report. 

The  net  expenditure  on  account  of  the  Water  Works  of 
the  city,  to  date,  exclusive  of  all  charges  on  account  of 
deficiencies  in  earnings  to  meet  interest  and  mainte- 
nance, but  inclusive  of  all  items  of  interest  during  the 
time  of  constructions,  is  $910,200.04. 

The  appropriations  to  meet  this  expenditure  are  repre- 
sented by  bonds  and  notes,  issued  by  authority  of  the 
City  Council,  amounting  to  $921,500.00,  and  a  transfer 
of  unappropriated  funds  in  the  City  Treasury  to  Water 
Works,  amounting  to  $22,929.34  ;  total  appropriation, 
$944,429.34.  Of  this  sum  $34,169.30  has  been  used 
to  meet  payments  of  interest  on  indebtedness,  as  else- 
where set  forth.  There  is  therefore  no  appropriation  to 
the  credit  of  the  department. 

The  total  interest-bearing  debt  is  then  $921,500.00. 
Of  this  amount  $525,500.00  bears  an  interest  of  six  per 
cent. ;  50,000.00  on  which  seven  per  cent,  is  now  paid 
will  probably  be  renewed  on  the  first  of  July  at  six  per 
cent.,  and  $350,000.00  will  boar  seven  per  cent,  interest 
until  July  first,  1878.  The  interest,  therefore,  on  the 
water  debt,  for  the  coming  year,  will  be  $59,040.00, 
which  will  doubtless  be  wholly  paid  from  the  receipts 
from  water  rents.  The  additional  requirement  will  be 
for  the  maintenance  account,  which  may  be  set  down 
'it  $12,000.00,  and  such  sum  in  addition  as  may  be  nee- 
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essary  to  answer  applications  for  service  pipes,  which 
will  be  small.  But  whatever  sum  may  be  required  for 
these  purposes  should  be  provided  for  in  the  annual  ap- 
propriations. To  some  extent  extension  of  the  works 
will  be  required  in  every  year,  and  to  us  it  seems  wiser 
to  make  an  annual  appropriation  to  meet  these  expenses, 
than  to  go  on  increasing  the  construction  account.  Any 
large  outlay,  such  as  will  be  required  to  increase  our 

« 

supply  of  water,  or  to  purchase  another  pumping  engine 
when  needed,  will  of  course  be  met  by  a  loan  ;  but  small 
expenditures,  such  as  those  to  which  we  have  alladed, 
should  not  be  allowed  to  increase  the  water  debt. 

In  a  city  which  has  the  elements  of  thrift  and  growth 
within  it,  no  work  of  this  character  can  be  said  ever  to 
bo  done  ;  no  more  than  that  the  schools  existing  to-day 
will  be  found  sufficient  for  the  future,  or  that  the  Fire 
Department,  or  police  force,  will  never  require  additions 
to  be  made  to  their  equipment  or  numbers.  And  until 
the  income  of  the  department  is  wholly  self-sustaining, 
and  also  sufficient  to  meet  the  small  expenditure  which 
each  year  will  require  to  answer  the  applications  of  new 
takers,  we  respectfully  suggest  that  the  City  Council 
provide  for  these  wants  in  the  annual  appropriations. 

CONCLUSION. 

In  submitting  our  Report  we  desire  to  make  favorable 
mention  of  those  to  whom  is  committed  the  immediate 
charge  of  the  Works.  The  Superintendent's  term  of 
service  began  with  the  organization  of  the  Water  Depart- 


REPORT   OP  PUBLIC    WATER   BOARD.  15 


ment  in  1871,  and  he  is  now  thoroughly  familiar  with 
every  part  of  the  Works.  He  fully  understands  the 
nature  and  consequence  of  any  accident  likely  to  occur, 
and  his  acquaintance  with  the  many  questions  which 
arise  in  connection  with  the  care  and  maintenance  of 
water  works  readily  suggests  the  hest  methods  for  an 
economical  management  of  those  placed  under  his  charge. 
As  will  appear  from  an  examination  of  the  records, 
books  and  accounts  of  the  departmenjt,  his  duties  as 
Clerk  of  the  Board  are  equally  well  performed. 

The  duties  of  Water  Registrar  are  mainly  performed 
by  the  obliging  and  affable  Assistant  of  the  Clerk, 
who,  sharing  the  responsibility  for  the  correctness  of  all 
accounts  with  water-takers,  is  rightly  entitled  to  the 
commendation  which  faithful  service  elicits  from  those 
in  whose  behalf  it  is  employed. 

EDWIN  WALDEN, 
JAMES  PURINTON, 
JACOB  M.  LEWIS, 
DAVID  H.  SWEETSER, 
WILLIAM  D.  POOL. 


Report  of   the   Clerk. 


To  the  President  of  the  Public   Water  Board: 

I  have  the  honor  to  submit  herewith  the  Annual  Re- 
port of  the  Clerk  of  the  Board  for  the  year  ending  De- 
cember 31st,  1875. 

The  number  of  services  on  the  first  of  January,  1875, 
was  3,063.  There  have  been  added  during  the  year  161, 
making  the  total  number  of  services  on  the  first  of  Jan- 
uary, 1876,-3,224. 

Three  hundred  and  seventy-seven  services  have  been 
shut  off  during  the  year,  and  three  hundred  and  seventy- 
nine  have  been  let  on.  Two  hundred  and  eleven  have 
been  shut  off  for  non-payment  of  duesj  ninety-one  of 
which,  all  dues  and  fines  having  been  paid,  have  been 
let  on  again  ;  leaving  one  hundred  and  twenty  still 
remaining  off. 

Seven  meters  have  been  set  during  the  year,  and  five 
have  been  discontinued,  making  an  addition  of  two  over 
last  year  ;  the  total  number  of  meters  now  in  use  being 
one  hundred  and  two. 

On  account  of  the  extreme  depression  in  business 
(luring  the  last  year,  many  tenements  have  been  vacated. 
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80  that  the  number  of  families  supplied  with  water 
during  the  year  has  been  one  hundred  and  seventeen  less 
than  for  the  year  previous.  The  outstanding  bills  now 
due  amount  to  the  sum  of  $3,871.58.  There  is  also  due 
for  extra  pipe,  labor,  &c.,  the  further  sum  of  $376.4(1. 

In  the  statement  of  comparative  receipts  for  1874  and 
1875  you  will  notice  a  discrepancy  in  the  amount  due  on 
the  first  of  January,  1875,  with  the  amount  stated  to  be 
due  in  the  last  Annual  Report.  The  general  use  of 
nieters  for  factories  was  adopted  on  the  first  of  January, 
1875,  and,  in  order  to  make  a  just  comparison  of  re- 
ceipts with  the  year  previous,  the  estimated  receipts  for 
nietered  water  from  January  1st  to  April  1st  ($2,485.37) 
were  added  to  the  bills  due.  The  estimated  receipts 
for  metered  water  from  January  1st  to  April  1st,  1876, 
have  not  been  added  to  the  amount  due,  therefore  it  be- 
came necessary  to  deduct  that  item  from  the  bills  due  on 
January  1st,  1875.  The  amount  of  $2,013.03,  abated 
from  the  April  paynient  on  account  of  frozen  pipes,  was 
essentially  a  refunding  of  that  amount  on  the  rates  re- 
ceived in  October,  1874,  and  should  justly  be  credited  to 
the  receipts  of  1875. 

In  making  up  the  general  construction  account,  the 
former  practice  of  including  the  total  maintenance  and 
iJiterest  accounts  has  been  changed,  those  items  being 
^Wged  against  the  income  from  the  works,  and  the  con- 
struction account  now  shows  the  actual  cost  of  the  works 
from  the  time  the  6rst  pipe  was  laid,  in  1809,  for  fire 
purposes,  to  January  1st,  1870. 
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All  places  supplied  by  the  city  with  water  have  be^Eew 
visite<l  (luring  the  year. 

Th(^  total  receipts  for  the  year  have  been  as  follows  i 

Water   rat(»8 $50,465  12 

VVator  for  8treot« 1,806  80 

Water  for  building 57  34 

Fines 182  00 

Rents 42  00 

$62,55^^.:>6 

Extra  pipe,  labor,  «fec 2,231  21 

T»»tal  receipts $54,78^^.47 

All  of  which  has  been  paid  into  the  city  treasury. 

There  have  becMi  abat<jnient8  for  non-usage 

of  water,  on  account   of  the  freezing  of 

the  water  pipits,  amounting  to $2,013     30 

Th(i  receipts  have  also  been  diminished  by 

l()W(Min^  the  rates  for  metered  water,  in 

tlir  snm  of 1,702  5=^^^ 
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EXPENDITURES  FOR  THE  YEAR  1875. 


MAINTKNANCE. 

^^laries  and  office  expenses, !?3,032   18 

^*paire  on  services,  labor,  tools,  materials, 
&c.,  including  thawing  out  pipes  and  dam- 
age by  frost 4,861   86 

Repairs   on  mains,  hydrants   and  gates,  in- 
cluding damage  by  frost 1,382  85 

»-K)wering  pipe  on  streets  where   the  grade 

has  been  altered 1 ,254  84 

Labor  on  Reservoir 158  00 

Labor  on  Breed's  Pond 1,006  07 

Labor  on  Birch  Pond •     .  §45  63 

Labor  and  repairs  on  Engine  House  ....  214  00 

Repairs  on  engine  and  boilers 1,446  40 

Pumping,  wages,  coal,  oil,  waste,  &c.  .    .    .  5,880   10 

$10,882  33 

CONSTRUCTION. 

Labor  and  painting  engine §425  21 

Distributing  mains,  hydrants  and  gates    .    .  3,017  21 

Services  and  court  mains 5,804  00 

Meters 314  88 

Work  Shop  and  Stable 1,013  76 

Land  at  Birch  Pond 1,070  00 

$12,335   15 

Total  expenditure $32,217  48 
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TOTAL  EXPENDITURES   TO  JAN.   1st,   1876. 

Breed's  Pond,  land  and  buildings  ....  $30,305  91 

Birch  Pond,  land  damages,  &c 27,170  74 

Pipe  conduit,  and  right  of  way 43,786  98 

Reservoir  and  land 131,482  30 

Engine  House  and  land 55,112  79 

Engines  and  boilers 63,444  72 

Force  main  and  land 24,614  00* 

Distributing  mains,  hydrants  and  gates  .  453,206  91 

Engineering 8,464  99 

Services  and  couit  mains 93,065  94 

Meters,  boxes,  covers,  &c 4,190  11 

Work  Shop  and  Stable 1,613  76 

$936,458  15 

CREDIT. 

By  amount  received  for  extra  pipes,  &c.  .  26,198  11 


Total  net  expenditure $910,260  04 
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F    Interest,    Cost    of    Maintenance    and    Water    Receipts,    to 

January   1st,   1876. 

otal  accraed  interest  to  January  Ist, 

1876      $181,131  56 

.X«)tal  cost  of  maintenance  to  January 

Isi.  1876 64,667  46 

$245,799  02 


CREDIT. 


Total   receipts   for  water  to   Januaiy 

Ist,  1876 $190,648  64 

Amount  of  bills  due  and  uncollected 

January  1st,  1876 3,871  58 

$194,520  22 

Total  deficiency  of  income  to  meet  in- 
terest and  maintenance $51,278  80 

Amount  of  deficiency  charged  to  con- 
struction account 34  169  30 

Balance  of  deficiency  provided  for  by 
City  Treasurer $17,J^9  50 

Respectfully  submitted, 

DANIEL  WALDEN,  Clerk. 
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Showing  the  Amount  of  VVatkh  Asskssments,  the  Amount  Col- 
lected, THE  Amount  Due  and  Uncollected,  and  the  Increase 
IN  Assessments  for  Each   Year  since  Kates  were  Established. 

1871- 

Total  water  rates  assessed  ln»rn    October, 

1871,  to  April,  1872 J^^^^^^'L^'l^ 

18732. 

Total  water  rates  assessed  from  April,  1H72, 

to  April,  1873 :g527,4(U  ol 

1873- 

Ainount  collected  during  the  year.    .    .    .  $47,992  (51 
Due  and  uncollected  at  close  of  the  year  .        3,393  89 

$ol,38G  50 

(lain    in    assessments,    as    compared    with 

iS72* ii?23,9si    \)\) 

1874. 

Amount  collected  durinir  the  year  ....   ^r)3,()S:j   :U\ 
Due  and  uncollected  at  close  of  the  year  .        3,194   (>3 

__ $r)<;.s77  9t» 

Deduct  amount  due  at  the  comine?icement 

(»f  the  vear 3.393   S9 

Assessment  for  lS7t S;r)3.4S4    10 

(Jain  in  ass(»ssment  over  lS73t :?;2.(M>7   tlO 


*Ap|)r()})riMtinn  thi-j  yrar,  hv  th«'  City  Council,  of  J?1(),0(M)  on  aeeount  of 
Fir.'  llvilrants,  which  has  since  been  continue<l. 

tMetcr>i  havin«5  been  set  in  many  business  estal)lishments  durin^r  the 
year,  th  •  sum  due  for  the  quarti-r  en  lin;;  March  3Nt.  1H75.  amounting  to 
5?*J.  185.37,  should  be  adile<l  in  order  to  show  :i  just  comparison  witli  the 
previous  year,  th<»  income  for  Jhat  t<'rm  bein<;  reijuired  t-o  make  a  full 
year. 
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Ainouiit  rullocted  during  tho  year  ....  $52,653  26 
Due  ami  uiicolleeted  nt  «rl<>80  of  the  year  .        3,8tl   58 

$56,424  84 

Di'duot  anil )u lit  due  at  the  roinmeiiceinciit 

of  tlK'year 3,194  63 

Ass<'S8rnoiit  for  1ST5 $53,230  21 

Divrnasf*  in  assessments  us  compared  with 
WV $253  89 


*Thi8  year  the  rates  for  mettired  water  were  redueed,  suhjoctmg  the 
tlt^parfniftnt  to  a  loss  of  81,702.80;  and  abatements  were  made,  as  else- 
when;  explaineti,  amounting  to  $2,013.63,  on  account  of  the  freezing  of 
the  pipes. 
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Showing  the  Number   of    Families,  Stores,  MAxrFACTORiEs.  Etc., 

S IT p PLIED  WITH  Water. 


Fainiliea 3 

Hand  IIosc 1 

Stores   

Offices 

Shoe  Factories 

Morocco    Factories    .    .    . 
Boarding  Houses    .... 

Hotels 

Restaurants      

Private  Stables 

Livery  Stables 

Steam  Engines 

Markets 

School  Houses 

Churches       


Planing  Mills 


,1:08  Printing  Officios 

,080  Blacksmith  Shops 

226  Bakeries 

66  Fire  Kngine  and  Ilosc  Houses 
130  Greenhouses      ....... 

15  Fountains 

t5  Public  Halls 

f)!  Almshouse 

19  City  Hall 

152;Post  Office 

9  Gas  Works 

43  Railroads 

26  Boilers  for  Heating    .    .    . 

27  Foundry     

1 1  BarlxT  Shops 

3  Motors 


1 

10 

6 

21 

11 


1 

1 

1 

I 

\ 

\ 

0 


NUMBER  OF  FIXTURES. 


1S74. 

Faucets •   .    .  6015 

Bath  Tubs 3U 

Water  Ch)sets 817 

Hand  Hose 1061 


I87r». 

65X2 
342 
967 

1080 


Iiicn'«M' 


538 
28 

120 
19 


Report  of   the   Superintendent. 


7^0  the  President  of  the  Public   Water  Board  : 

I  have  the  honor  to  present  herewith  the  Annual  Re- 
port of  the  Superintendent  for  the  year  ending  Decem- 
ber Slst,  1875. 

PONDS. 

Owing  to  the  severe  drouth  which  prevailed  during 

t: be  summer  and  fall  of  1874,  and  the  early  part  of  1875, 

t-lie  ponds  were  drawn  much  lower  than  they  ever  were 

before,  Breed's  Pond  having  been  drawn  down,  on  the 

18th  of  February,  to  only  two  feet  ten  inches  in  depth, 

^nd  Birch  Pond  to  four  feet  ten  inches. 

The  ice,  over  a  large  part  of  the  area  of  the  ponds, 
^as  solid  to  the  bottom.  When  the  thaw  commenced, 
^n  February,  the  water  flowed  rapidly  into  the  ponds  and 

■ 

^^y^^{\  the  ice  with  everything  attached.  Large  quanti- 
fies of  stumps,  roots,  &c.,  were  in  this  way  brought  to 
t^e  surface.  All  these  have  since  been  removed,  with 
^"6  exception  of  a  few  in  Breed's  Pond,  which  can  be 
^ore  ejisily  taken  out  in  the  spring. 

After  the  thaw  commenced  the  ponds  continued  to  rise 
"«til  the   23d   of  June,   when   Breed's   Pond   stood   at 

sixteen  feet  one  and  one-half  inches,  two  feet  less  than 
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at  the  same  date  of  the  previous  year ;  and  Birch  Pond 
stood  at  eleven  feet  six  and  one-half  inches,  three  inches 
less  than  last  year. 

The  rainfall  for  the  year,  having  heen  fully  up  to  the 
average,  has  kept  the  supply  a  little  above  the  demand, 
and  on  the  31st  of  December  Breed's  Pond  contained 
nine  feet  one  inch,  and  Birch  Pond  contained  nine  feet 
nine  inches.  The  total  yield  of  water  from  the  ponds, 
during  the  year,  including  the  surplus  remaining  on 
hand  January  1st,  1876,  was  equal  to  47.75  per  cent, 
of  the  rainfall — or  19.91  inches — on  the  total  drainage 
area,  exclusive  of  water  surfaces. 

During  a  portion  of  the  summer  and  early  fall  we 
suffered,  in  common  with  many  other  New  England 
cities,  from  the  bad  quality  of  the  water.  The  most 
careful  scientific  and  microscopic  investigations  have 
failed  fully  to  account  for  the  cause.  Most  of  the  in- 
vestigators refer  it  to  the  extreme  dryness  of  the  pre- 
vious year,  and  the  consequent  low  stage  to  which  the 
water  was  drawn  in  the  ponds.  All  the  investigators 
agree  that  the  objectionable  qualities  of  the  water  are 
confined  exclusively  to  the  taste  and  odor,  and  that  the 
water  does  not  contain  anything  which  is  in  the  least 
injurious  to  health.  Professor  Johnson,  in  his  report  of 
Juno,  1875,  upon  the  water  furnished  the  city  of  New 
Haven,  where  the  water  was  similarly  affected  with  our 
own,  says  that  "  By  filtration  through  charcoal,  the 
water  is  entirely  freed  from    all   unpleasant   smell  and 
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RESERVOIR. 

The  slopes  of  the  reservoir  embankments  were  slightly 
washed  by  the  spring  rains.  They  were  repaired,  re- 
sowed  with  grass  seed  and  rolled.  I  think  they  will 
have  to  be  covered  with  a  few  inches  of  loam  before  the 
gRiss  will  root  well.  The  opinion  expressed  in  the  last 
Report,  that  the  small  leak  then  existing  in  the  reser- 
voir would  gradually  cease,  appears  to  be  fully  verified. 
From  observations  made  this  year  it  has  nearly  ceased, 
and  is  so  slight  now  as  to  be  hardly  perceptible. 

The  road  around  the  reservoir  is  in  good  condition, 
bat  the  road  from  Oak  street  up  to  the  reservoir  is 
almost  impassable,  and  will  need  early  attention. 

PUMPING  STATION. 

The  Engine  House  is  in  good  condition.  Some  slight 
repairs  upon  the  roof  is  all  that  has  been  required  for 
the  year.  A  fence  around  the  grounds  and  some  grading 
are  very  much  needed. 

The  engine  and  boilers  are  now  in  excellent  condi- 
tion. Mr.  Holmes,  who  had  been  in  charge  as  Engineer 
from  the  commencement  of  the  Works,  resigned  on  the 
first  of  September,  and  Mr.  W.  H.  Messinger,  a  compe- 
tent and  skillful  marine  engineer,  was  appointed  by  the 
Board  to  the  vacant  position. 

The  boilers  have  required  only  slight  repairs.  They 
have  been  examined  and  tested  by  the  United  States 
Inspectors,  and  pronounced  in  first-rate  condition.  An 
unfortunate  accident  which  happened  to  the  valve-cham- 


28  REPORT    OF   SUPERINTENDENT    OF 


ber  of  the  pump  has  necessitated  expensive  repairs.  On 
the  18th  of  September  the  valve-plate  of  the  lower 
valve-chamber  was  broken  entirely  off.  A  crack  in  the 
chamber  near  the  bottom  flange  and  parallel  with  it, 
which,  from  its  appearance,  seemed  to  have  been  gradu- 
ally increasing  for  many  months,  was  the  cause  of  the 
final  mpture,  but,  being  below  the  level  of  the  water,  it 
had  escaped  the  notice  of  the  Engineer  in  charge. 

As  soon  as  the  extent  of  the  damage  ^vas  ascertained, 
arrangements  were  made  with  Messra.  I.  P.  Morris  & 
Co.,  of  Philadelphia,  to  furnish  a  new  chamber,  much 
thicker  than  the  old  one,  with  ribs  extending  from  both 
the  top  and  bottom  flanges  to  the  body  of  the  chamber, 
thereby  increasing  its  strength  very  materially.  The 
design  was  promptly  furnished  by  Mr.  E.  D.  Leavitt, 
Jr.,  tlie  patentee  of  the  engine. 

The  chamber  is  six  feet  in  diameter,  four  feet  deep, 
and  weighs  six  tliousand  pounds.  It  was  put  into  its 
place  in  the  bottom  of  tli(^  pump  W(dl  without  accident, 
and  the  pump  was  reatly  to  start  up  again  in  twenty-two 
(lavs  from  tii<^  time  the  accident  occurred. 

Much  enMlit  is  due  to  Messrs.  I.  P.  Morris  &  Co.,  for 
the  [)roniptii(^ss  with  which  th<^y  furnished  the  new 
ehanihcT  and  the  perfect  accuracy  with  which  it  was 
fittiMl  ;  to  Mr.  Leavitt,  for  his  prompt  assistance  and  im- 
proved d(»si{::M  ;  and  also  to  Mr.  Messinger,  the  Engineer 
in  charirc  of  the  Works,  for  his  uiitirinjr  (exertions  to  get 
the  pump  in  runninfi;  or<hT  in  tin*  shortest  possible  time. 
Inimediatcdy  after  the  aecident  the  small  Duplex  Pump 
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was  put  in  order,  and  started  up  without  loss  of  time, 
an  assistant  engineer  engaged  for  running  nights,  and 
the  pump  kept  running  day  and  night  until  the  repairs 
on  the  large  pump  were  completed.  By  taking  this  pre- 
caution, and  the  fact  of  its  being  the  season  of  the  year 
when  the  consumption  of  water  is  at  the  minimum,  the 
supply  was  kept  up  equal  to  the  demand,  and  no  incon- 
venience was  experienced  by  the  citizens. 

The  total  number  of  gallons  pumped  during  the  year 
has  been  479,766,301.  The  total  number  of  gallons 
drawn  from  the  reservoir  for  the  same  time  has  been 
471,387,756. 

PIPES. 

The  pipes  are  all  in  good  condition.  Only  one  small 
joint  leak  has  occurred  on  the  force  main  during  the 
year.  Owing  to  the  severity  of  the  last  winter,  and  the 
great  depth  to  which  the  frost  penetrated,  we,  in  com- 
inon  with  almost  every  other  New  England  city,  suffered 
severely  by  having  many  of  the  distributing  mains 
frozen,  causing  us  a  great  deal  of  labor  and  expense, 
iind  much  inconvenience  to  the  water  takers.  The  frost 
penetrated  in  some  localities  to  the  depth  of  five  or  six 
feet.  In  one  place  it  was  found  to  be  five  feet  three 
inches  on  the  28th  of  April  ;  in  another,  a  dead  end, 
the  pipe  was  not  cleared  of  ice  till  the  27th  of  May  ; 
15,300  feet  of  streets  were  deprived  of  water  on  account 
^f  the  mains  being  frozen  ;  832  services  were  frozen  in 
'"6  ground,  and  a  large  force  had  to  be  kept  constantly 


30  REPORT   OF    SUPERINTENDENT   OP 

employed  in  thawing  them  out.  In  many  instances  the 
frost  was  so  solid  around  the  pipes  that  they  would 
freeze  in  a  few  hours  after  being  thawed  out.  34  pieces 
of  main  pipe,  5  hydrants,  3  gjites  and  339  services,  were 
burst  by  the  frost  and  had  to  be  replaced  at  once  ;  240 
feet  of  8-inch  pipe,  970  feet  of  6-inch,  438  feet  of 
4-inch,  4  hydrants  and  4  gates,  had  to  be  taken  up  and 
relaid  on  account  of  the  lowering  of  the  street  grades, 
335  feet  of  which  was  through  solid  rock  ;  760  feet  of 
pipe  laid  in  courts,  and  47  services,  have  been  lowered  ; 
18  new  gate-boxes  have  been  put  in,  to  replace  old  ones 
that  were  rotten ;  130  leaks  in  main  pipes,  47  leaks  in 
gates,  61  leaks  in  hydrants  and  13  leaks  in  services,  have 
been  repaired,  in  addition  to  those  burst  by  frost. 

The  street  mains  have  been  extended  this  year  by  the 
addition  of  641  feet  of  6-inch,  941  feet  of  4-inch,  and 
946  feet  of  IJ  and  2-inch  pipes.  One  10-inch  gate  has 
been  set  in  Munroe  street,  at  the  corner  of  Market  street, 
on  an  old  line  of  pipe  ;  two  6-inch  gates  an<l  three 
4-inch  gates  have  been  sc^t  in  connection  with  new  pipe  ; 
f5v(»  now  hydrants  of  the  Holyoke  pattern  have  been  set, 
three  of  them  in  the  streets  leading  from  Market  street, 
giving  the  Fire  DepartnuMit  increased  facilities  for  ob- 
taining a  copious  supply  of  water  in  the  rear  of  the  high 
buildings  in  that  thoroughfare  ;  1(51  services,  2  stand- 
pipes  for  water  carts  and  one  stand-pipe  for  fire  pur- 
poses, have  been  put  in  this  year,  of  a  total  length  of 
2?>1-')  feet  ;  making  th(»  total  length  of  service  pipe  hnO 
in  the  city  25  miles  5147  feet. 
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Our  new  Work  Shop  and  Stable  has  just  been  com- 
pleted and  occupied.  It  will  prove  of  great  advantage 
in  carrying  on  the  work  of  the  department,  and  an  eco- 
nomical arrangement  for  the  city. 

You  will  please  find  the  usual  Tables  annexed. 

Respectfully  submitted, 

DANIEL  WALDEN,  Supt. 
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CoysuMPTioy  or  Water  for  the  Year  ending  Dec.  31,  1875. 
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Showing   the    Depth   of  Water   at   the   Ponds    for  Each  Week 

DLRING    THE    YeaR    1875. 
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Showing   thb   Rainfall  for  the  Year   1875,  and   the   Days  on 

WHICH  IT  Occurred. 
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Total  Rainfall  for  the  Year,  41.847  Inc»>:s. 
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Shoving  the  Ahount  or  Pifb  Laih  m  1875. 


KAUES  OF  STKBETB.  SIZE  OF  PIPE  IN  IIICHE& 


Total  exhiiisioii  of  Pipe  in  1875 3,064  ft. 

Previously  Inid 48  milee     737  ft. 

Total  amoimt  of  Pipe  Ui.i  to  <lat? 48  miles  3.381  ft. 


Showing  the  Number  and  LocAnoN  of  HrDBAKTS  set  in  IST5. 

^Ircfl.  Location. 


Anilri'W I  3S0  fti't  I'tist  from  Mtirket  Stret-t. 

Brownville  Court  .  1  300  fivt  norlh  fnim  Eswx  Strtft, 

Oxfonl I  325  fis't  ciwt  from  Mnrket  Stret-t. 

Kitnil U50  feet  wi'St  from  Cbestnut  Struct. 

Sumim-r 1  383  ft^et  wist  from  Murkit  Street. 


Total 361 
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TAULE    VIII. 

Showing  thb  Number  and  Location  of  Gates  set  in  18T5. 
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Location. 


On  a  lint^  with  nasi  line  of  Market  St. 

18'  3"  south  of  north  line  of  Andrew  Street. 

1'  west  of  west  line  of  Central  Avenue. 
43'  8"  north  of  south  line  of  Andrew  Street. 

r  ejist  of  east  line  of  Kertland  Street. 

28'  9"  north  of  south  line  of  Kertland  Street. 

On  a  line  with  west  line  of  N".  Federal  Street. 
!40'  north  of  south  line  of  Boston  Str(»et. 

Bri>wuvill«'    Ct.,1'  nortli  of  north  line  of  Essex  Street. 

12'  9"  east  of  west  line  of  Brownville  Court. 

3'  6"  east  of  e^t  line  of  Market  Street. 

16'  10"  south  of  north  line  of  Munroe  Street. 

5'  west  from  the  east  line  of  N.  Franklin  St. 
7'  2"  north  of  south  line  of  Norwood  Court. 

On  a  line  with  south  side  of  Essex  Sti'eet. 
I?'  6"  west  fn)m  east  line  of  Mechanics  Court. 


Total  gates  set  in  1875 
Previously  set    .    .    .    . 


Munroe .   .   . 
Norwood  Ct. 


.Mechanics  Ct. 


Total 


No. 

Inches. 

* 

6 

i;  6 

1       4 

1 
1       4 

1 
1       4 

10 

14 

8 
311 

U 

319 

40 


REPORT   OF   SCPERINTENOENT. 


FURNITURE  AND  SUPPLIES  AT  ENGINE  HOUSE. 


1  library  tabic. 
i  chairs. 

1  clock. 

9  braHH  lamps  and  brackets. 

2  glass  lamps  and  brackets. 

6  hand  lamps. 

2  lanterns. 

ii  d(»z.  chimneys. 

3  thermometers. 
2  indicators. 

I  feather  duster. 
1  dust  pan  and  brush 
1  platform  scale. 
I  iron  wheelbarrow. 

1  wood  wheelbarrow. 

2  sets  fire  tools. 
2  coal  shovels. 
5  ladles. 

2  pails. 

1  bench  and  vise. 

1  ratchet  an<i  set  of  drills. 

1  breast  drill. 

1  set  of  taps  and  dies. 

2  monkey  wrenches. 
13  S  wrenches. 

:{  socket  wrenches. 
i  crowfoot  wrenches. 
1  hv«irant  wrench. 
(  f^at**  keys. 

1  service  k«*v. 

•- 

2  Kpanncrs. 

2  cnpprr  hammers. 

3  hand  hammers. 

1  earp^'utrr's  hammer. 
1  sleil^r  hammer. 
1  hatchet. 

1  screw  driver. 

7  <M»ld  chisc'ls. 

2  stei'l  bars. 
2  <'hisel  bars. 

X  packing  hooks  and  screws. 
10  files. 
1  pair  caulipers. 


G  steel  wedges. 

6  glass  tubes  for  boiler  gauges. 

1  ladder. 

1  coal  screen. 

1  set  of  blocks  and  fall. 
10  lbs.  red  lead. 
20  lbs.  white  lead. 
75  lbs.  cotton  waste. 
15  lbs.  Mart  in  *8  packing. 
20  lbs.  Selden's  packing. 
15  lbs.  hemp  packing. 
20  lbs.  rubber  packing. 

3  lbs.  cotton  packing. 

8  lbs.  American  packing. 

5  oil  cans. 

1  set  of  oilers. 

8  gallons  cylinder  oil. 

5  gallons  lubricating  oil. 

2  gallons  kerosene  oil. 

1  cord  small  wood. 
G  steam  valves. 

6  pump  valves. 

'     6  copp(>r  studs  for  valve  seats. 

2  doz.    brass    nuts    for    valve 

seats. 
G  valves,  Worthington  Pump. 

3  air  pump  valves. 
I  doz.  gauge  cocks. 

2|  doz.  valve  springs. 

3  unions. 

I  No.  1  Hlake  Pump. 
:  SO  shov(»Is. 
!  22  spades. 

5  scythes. 
19  brush  hooks. 

-I-  matt«tcks. 

5  picks. 

1  12-inch  gate. 

1  K^inch  gate. 
25  feet  12-inch  water  pipe. 
:250  fire  bricks. 
I     1  ton  Cumberland  coal. 
!  35  tons  anthracite  coal. 


I  -    '  -  -       ■  _         ,.    ..'.J 

:  y  X  'J  J  I  ^^  ■! 


CITY    OF    LYNN. 


In  Board  of  Mayor  and  Aldermetn, 

December  29,  1876. 

Ordered,  That  the  Public  Water  Board  be  and  they  are  herel 
instructed   to   present  their  Annual  Report  in  print  to  the  Ci 
Council,  as  early  as  practicable;  the  same  to  be  in  form  suitab 
to  accompany  the  City  Documents      The  expense  of  the  same 
be  charged  to  the  account  of  Printing  and  Stationery. 

Sent  down  for  concurrence. 

CilAS.   E.  PARSONS,  Citv  Clerk. 


In  CoiiMON  Coi'N'ciL,  Dec.  29,  18T<». 
AdoptiMi  in  concurrence. 

S.   HENRY  KENT,  Clerk 


A  true  copy.     Attest  : 

CIIAS.   K.  PARSONS,  (^itv  Cl.M-k 


Report   of  the   Public    Water   Board. 


In  compliance  with  the  '*  Ordinance  for  the  Regula- 
tioti  of  the  Water  Supply  of  the  City,"  the  Public 
Water  Board  hereby  present  their  Fifth  Annual  Report 
to  the  City  Council : 

Accompanying  will  be  found  the  Reports  of  the  Clerk 
of  the  Board  and  of  the  Superintendent  of  the  Works. 

In  the  Clerk's  Report  will  be  found  statements  show- 
^ng  the  receitps  and  expenditures  for  the  year,  the  total 
expenditures  and  cost  of  the  works  to  January,  1877, 
^he  number  of  consumers  and  number  and  kinds  of  fix- 
tures  in    use,  and  much    other   information  worthy   of 
Careful  attention. 

The  Superintendent's  Report  gives  the  condition  of 
^He  ponds  and  the  reservoir,  with  tables  showing  the 
Engine  record  and  duty  for  each  month  in  the  year,  the 
Quantity  of  water  used,  the  depth  of  water  in  the  ponds 
^or  each  week,  the  daily  rainfall,  the  amount  of  pipe 
^tul  number  of  services  laid,  and  where  located  ;  also, 
diagrams  from  which  may  be  seen  at  a  glance  the  rain- 
^uU  and  consumption  of  water  for  each  day  in  the  year. 
These  tables  and  diagrams  have  been  prepared  with  great 
^are  by  the  Superintendent,   and    will   be  found   very 
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useful  for  comparison,  or  in  obtaining  a  correct  knowledge 
of  the  condition  of  the  works ;  and  we  recommend  them 
to  all  who  desire  thorough  information  on  these  subjects. 

SOURCES  OF  SUPPLY. 

The  rainfall  the  past  year  was  45., *S)  inches,  consid- 
erably above  the  average,  and  we  may  congratulate  our- 
selves on  the  condition  of  the  ponds,  and  that  there  is 
no  immediate  danger  of  a  short  supply  of  water.  As 
will  be  seen  by  the  tables  of  the  Superintendent,  Breed's 
Pond  has  gained  three  feet  seven  inches,  and  Birch  Pond 
one  foot,  over  the  corresponding  date  of  a  year  ago. 
This  favorable  condition  is  attributable  not  alone  to  the 
large  rainfall,  but  to  the  decreased  consumption,  which, 
notwithstanding  there  has  been  an  addition  of  over  two 
hundred  takers,  is  less  than  it  was  the  previous  year. 
Among  the  causes  of  this  lessened  consumption  are  the 
freedom  from  breaks  in  the  pipes,  from  frost  or  other- 
wise ;  the  rigid  examination  of  fixtures,  thereby  pre- 
venting much  waste  ;  and  the  general  economy  prevailing 
among  all  classes,  which  has  induced  a  saving  in  the 
quantity  of  water  used,  as  in  everything  else,  especially 
wliou  the  water  is  paid  for  according  to  meter  meas- 
urements. This  economy  in  use  has  reduced  the  average 
daily  consumption  to  less  tlian  sixty  gallons  per  head,  a 
point  much  below  the  avora<re  of  most  other  cities. 

Owing  to    fav()ra])le  ciivumstances  we   have   thus  far 
been  sa\ed  from  the  calamity  of  a  short  supply  of  water  ; 
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J^et  the  liability  still  exists,  and  with  the  reverse  condi- 
tions, that  are  not  only  possible  but  liable  to  take  place, 
^^ve  could  not  escape. 

As  long  as  we  are  exposed  to  this  contingency  we 
oannot  be  relieved  from  responsibility  if  we  do  not  con- 
tinue to  urge  upon  the  City  Council  the  necessity  of 
immediate  action  to  increase  our  supply. 

As  has  been  stated  in   previous  reports,  **  A  water 
supply  which  in  its  minimum  yield  is  not  surely  abun- 
dant cannot  be  regarded  as  competent,  and  hazards  the 
welfare  of  the  community  it  was  intended  to  protect." 
In  a  year  of  low  rainfall  the  consumption  would  exceed 
the  supply,  and  we  should  have  to  draw  largely  from  the 
storage    basins,    thus    drawing    them   down   to   a   point 
whereby  the  quality  of  the  water  would  be  affected,  and 
so  diminishing  the  quantity  in  store  that,  should  another 
year  of  low  rainfall  follow,  the  supply  would  entirely  fail 
-    and  the  city  be  deprived  of  water. 

With  a  return  of  prosperity,  and  a  revival  of  busi- 
ness, a  large  increase  in  the  number  of  consumers,  and 
in  the  demand  for  manufacturing  purposes,  \vould  fol- 
low. This  demand  we  must  be  prepared  to  meet,  if  we 
would  encourage  returning  prosperity  and  enterprise. 

Let  us  not  be  lulled  into  a  feeling  of  fancied  security 
because  we  are  in  no  immediate  danger.  The  conse- 
quences of  a  short  supply  of  water,  to  a  city  depending 
iipon  it  for  domestic  and  manufacturing  uses,  would  be 
too  serious  to  allow  us  to  take  any  risk.  As  the  Mayor, 
in  his  Inaugural  Address,  aptly  says :   *'  For  a  commu- 
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nity  once  accustomed  to  its  use,  to  be  deprived  of  it, 
even  for  a  short  period,  would  be  a  calamity.  Relying 
on  the  sufficiency  of  the  public  supply,  wells  and  cis- 
terns have  been  abandoned,  and  our  houses  and  factories 
have  been  fitted  for  the  new  order  of  things.  Should 
this  supply  fail  great  inconvenience  and  discomfort  would 
follow,  and  it  becomes  our  duty  to  provide  against  such 
a  contingency." 

QUALITY. 

The  prejudice  that  has  existed  against  the  quality  of 
the  water  in  the  past  is  fast  wearing  away.  There  has 
been  but  little  fault  found  with  it  during  the  past  year, 
and  except  for  a  brief  period,  in  the  heat  of  summer, 
when  the  water  in  one  of  the  ponds  had  an  unpleasant  taste 
and  smell,  it  has  been  generally  acceptable  to  consumers. 
The  water  furnished  by  our  city  will  compare  favorably 
with  that  of  any  other  city  in  the  Commonwealth  ;  and 
if  the  supply  was  abundant,  so  as  to  obviate  the  neces- 
sity of  drawing  the  ponds  down  to  a  low  point,  the 
quality  would  prove  entirely  satisfactory. 

A  public  water  supply,  drawn  from  ponds  or  rivers, 
has  to  grow  gradually  in  favor  with  any  community.  Ac- 
customed to  sparkling  well-water,  the  pond  water  at 
first  seems  flat  and  insipiil,  but  with  use  this  soon  wears 
away,  and  the  most  prejudiced  would  hardly  be  willing 
to  return  to  the  old  wells,  especially  after  a  knowledge 
of  the  fact  that  in  many  localities  the  clear  well-water 
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often  contains  the  germs  of  disease,   the  existence  of 
which  the  palate  gives  no  indication. 

INCOME   AND   RECEIPTS, 

By  referring  to  the  Clerk's  Report  it  will  be  seen  that 
the  gross  income  for  the  use  of  water,  the  past  year, 
was  $60,867.12.  The  interest  on  the  water  debt  was 
$58,790.00,  and  the  maintenance  $11,806.57  ;  leaving 
a  deficiency,  after  paying  the  interest  and  maintenance, 
.  of  $9,729.45.  The  strictest  economy  consistent  with  a 
proper  management  of  the  department  has  been  prac- 
ticed, and  the  expenses  reduced  to  a  minimum.  We 
think  we  are  warranted  in  the  statement  that  they  are 
less  than  those  of  any  public  water- works  of  equal  extent 
in  the  State. 

In  one  sense  the  department  is  not  self-sustaining,  as 
a  small  deficiency  has  to  be  provided  for  from  the  gen- 
eral appropriations.  As  an  ofiset,  the  city  is  much  more 
than  compensated  in  the  protection  against  fire,  and  the 
large  saving  in  the  rates  of  insurance  on  property. 

In  a  city  built  as  ours  is,  so  largely  of  wood,  the  only 
safety  lies  in  an  abundant  supply  of  water  which  can  be 
promptly  utilized  in  case  of  fire.  With  hydrants  so  lo- 
cated in  the  business  center  that  from  six  to  ten  powerful 
streams  can  be  turned  on  to  any  building,  without  delay, 
thus  doing  away,  to  a  great  extent,  with  the  use  of 
steamers,  a  security  is  furnished   against  fire   that  we 
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think  no  one  will  question  pays,  many  times  over,  the 
deficiency  that  has  to  be  met  by  the  city. 

Soon  after  the  earliest  expenditures  for  the  introduc- 
tion of  water  the  city  commenced  to  furnish  it  to  the 
public  ;  the  receipts  for  its  use  keeping  pace  with  the 
interest  on  the  cost.  Instead  of  waiting  for  the  comple- 
tion of  costly  works  before  taking  on  consumers,  (thus 
burdening  the  department  with  a  heavy  charge  for  in- 
terest before  returns  came  in),  our  water-rates  have  met 
the  interest  on  the  cost  each  year,  leaving  only  a  small 
deficiency  for  maintenance ;  the  whole  deficiency,  since 
the  beginning  of  the  works,  amounting  to  less  than  the 
accumulation  of  interest  which  n^any  of  our  neighboring 
cities  have  had  to  pay,  on  the  cost  of  water-works,  be- 
fore a  dollar  of  income  was  received. 

CONCLUSION. 

In  conclusion  we  would  briefly  enumerate  what  we 
have  to  show  for  the  large  outlay  already  incurred  : 

Two  ponds,  capable  of  storing  370,000,000  gallons  of 
water,  so  located  amidst  our  rocky  hills  that  the  water- 
shed furnishes  water  of  unexceptional  purity,  and  is  so 
uninviting  for  settlement  that  the  danger  of  contamina- 
tion from  that  source  is  very  remote. 

A  distributing  reservoir,  with  a  capacity  of  20,000,000 
of  gallons,  located  one  hundred  and  seventy-seven  feet 
above  m.  h.  tide,  furnishing  a  pressure  of  over  sixty  lbs. 
to  the  inch,  and  capalde  of  forcing  streams  from  the  hy- 
drants far  above  the  tops  of  our  highest  buildings. 
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A  pumping  engine,  that  has  thus  far  eclipsed  all  others 
built  in  this  country  in  the  duty  it  performs. 

Forty-eight  miles  of  street  mains,  more  than  has  been 
called  for  in  any  other  city  of  the  size  of  ours  ;  and  over 
3,400  services,  connecting  with  the  houses  and  places  of 
business  of  consumers. 

These  items  always  form,  by  far,  the  largest  proportion 
of  the  cost  of  any  public  water  supply.  To  complete 
our  works  an  addition  to  our  present  sources  is  needed. 

If  we  should  provide  for  this  addition  by  taking  the 
waters  of  Hawkes  and  Penny  Brooks,  as  recommended 
by  Mr.  Kirk  wood,  '*  it  will  not  be  necessary  that  the 
whole  works  contemplated  should  be  executed  at  once." 
The  expense  .of  the  Hawkes  Brook  reservoir,  the  first 
one  of  the  two  proposed  to  be  constructed,  including  the 
conduit  connecting  with  our  present  sources,  was  esti- 
mated at  less  than  $150,000.  This  estimate,  the  Water 
Board  are  of  opinion  is  a  liberal  one,  as  it  includes  some 
things  not  necessary,  and,  if  executed  nt  the  present 
prices  of  material  and  labor,  would  fall  short  of  Mr. 
Kirkwood's  estimates. 

By  this  partial  execution  of  the  Hawkes  Brook  plan, 
and  the  addition  of  this  one  pond,  our  present  supply 
would  be  more  than  doubled,  furnishing  water  enough 
for  all  the  probable  ilemands  of  the  city  for  from  ten  to 
fifteen  years. 

If  in  the  future  the  growth  of  our  city  should  require 
a  still  larger  supply,  then  the  completion  of  this  scheme, 

* 

bj  the  addition  of  Penny  Brook,  at  a  small  expense, 

'2 
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would  give  all  the  water  that  this  generation  needs  to 
provide  for. 

EDWIN  WALDEN, 
JAMES  PURINTON, 
JACOB  M.  LEWIS, 
DAVID  H,  SWEETSER, 
THOS.  B.  NEWHALL. 


Report  of  the   Clerk. 


Hon.   Edwin    Walden^   President  of   the  Public    Water 
Board : 

I  have  the  honor  to  submit,  herewith,  the  Annual  Re- 
port of  the  Clerk  of  the  Board  for  the  year  ending 
December  31st,  1876. 

The  number  of  services  on  the  first  of  January,  1876, 
was  3,224.  There  have  been  put  in,  during  the  year, 
202,  and  three  have  been  discontinued  on  account  of 
the  removal  of  the  buildings  ;  making  the  total  number 
of  services  on  the  first  of  January,  1877, — 3,423. 

One  hundred  and  sixty-four  services  have  been  shut  off* 
during  the  year,  by  request,  and  two  hundred  and  ninety- 
four  have  been  let  on.     In  addition  to  these  there  were 
shut  off*,  for  violation  of  the   Rules  in  regard  to  hand 
hose,  seventeen.     They  were  let  on  again  after  the  pay- 
ment of  a  fine  for  each  of  two  dollars.     One  hundred 
and  forty-four  have  been  shut  off  for  non-payment  of 
water  rates,  sixty-five  of  which,  having  paid  the  amount 
due  with  the  addition  of  two  dollars,  have  been  let  on 
again  ;  leaving  seventy-nine  still  remaining  off. 

Our  calls  for  turning    off  and  on   the  water  are  so 
frequent  that  it  entails  considerable  expense  upon  the 
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department,  and  a  fee  should  be  required  for  this  service, 
as  is  done  in  other  places. 

The  lease  of  the  ice  privilege  at  Breed's  Pond  ex- 
pired  last  year,  and  the  buildings  have  been  removed. 
A  settlement  for  back  rent  was  made  by  the  Board  for 
five  hundred  dollars,  which  amount  has  been  paid  by  the 
company  this  year. 

Three  meters  have  been  added  during  the  year,  and 
five  have  been  discontinued  ;  making  the  number  now 
in  use  one  hundred. 

278  tenements  are  now  vacant. 

There  is  now  due  on  account  of  water,  $2,723.17  ; 
on  account  of  extra  pipe,  labor,  &c.,  $387.14.  All 
phices  supplied  by  the  city  with  water  have  been  visited 
during  the  year,  and  many  leaky  fixtures  discovered, 
which  have  all  been  repaired. 

The  total  receipts  for  the  year  have  been  as  follows  : 

For  w:it<»r  nitos  for  all  purposes 800,000  12 

For  lints 106  00 

For  Rents Oil  00 

$60,867  12 

For  exlr;i  pipo.  labor,  &c 1,697  92 

Total  ro((Mpts 662,565  04 

All  of  w h'uli  has  b('(»n  paid  into  the  City  Treasury. 

Amount  coll(?ct^Ml  in  1870 $00,867  1'2 

Dut!  and  uncolli'i-ted  at  close  of  year iJ,723  17 

J?63,590  29 

Deduct  nnxmnt  duo  at  eoninienecnK^nt  of  the  year  3,871  58 

Revenue  for  1870 50.718  71 

R«'Ven;i(' for  187;"),  as  per  last  Report 53,230  21 

Incri'ase  in  1870 $6,488  50 
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Of  Interest,  Cost  of  Maintenance,  and   Water  Receipts,  to 

January  1st,  1877. 


Interest  for  1876 $58,790  00 

Interest  accnied  previously 181,131  56 

Totil  accrued  interest  to  January  1st,  1877    .  .   .  $239,921  56 

Maintenance  for  1876 $11,806  57 

«  Maintenance  previously  expended •  .    64,667  46 

Total  cost  of  maintenance  to  January  1st,  1877    .  $76,474  03 

Total  cost  of  maintenance  and  accrued  interest  to 
January  1st,  1877 $316,395  59 


credit. 


Receipts  for  1876 860,887  12 

Previously  received 190,618  64 

Bills  due  and  uncollected 2,273  17 

$253,788  93 

Deficiency  of  income  to  meet  interest  and  main- 
tenance      $62,056  66 

Amount  of  deficiency  charged  to  construction  ac- 
count     $34,169  30 

Balance  of  deficiency  provided  for  by  City  Treas- 
urer   27,887  36 

$62,056  66 
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EXPENDITURES   FOR    THE    YEAR   1876. 

»  MAINTENANCE. 

Salaries  and  office  expenses $3,116  09 

Repairs  on  services 270  42 

Repairs  on  mains,  hydrants  and  gates 819  80 

Repairs  on  reservoir  and  road 470  53 

Surveys,  and  labor  at  Breed's  Pond 208  58 

Labor  at  Birch  Pond 249  92 

Labor  at  Engine  House      88  26 

Repairs  on  engine  and  boilers 622  39 

Pumping,  wages,  coal,  oil,  w.-iste,  &c 5,256  19 

Stable,  wages,  hay,  grain,  repairs,  &c .       705  39 

$11,806 

CONSTRUCTION. 

Distributing  mains,  hydrants  and  gates $1,759  15 

Services  ami  court  mains 4,469  63 

Land  at  Bircli  Pond 15.614  16 

Workshop  and  Sftible 8-2  89 

Meters     53  71 

821,979 

$33,786 

TOTAL   EXPENDITURES  TO  JANUARY  ist,  1877. 

Bror>d\s  Pond,  land  nn.l  l)uildin.i;s ?30,305  91 

Birch  Pond  and  land 42,784  90 

Pipo  coniluit  and  riij;ht  of  way 43,785  9S 

K«'sorv(>ir  and  land 131.482  30 

Forbf  main  and  land 24.()1 1  00 

Eni^inc  House*  and  land      55,112  79 

Eni;in<'s  and  boilers 63,414  72 

Distrih'.itin^i:  mains,  hydrants  and  gates 454,1^0  06 

S(>rvic(*<  and  court  mains 97.r)35  57 

Meters,  cover-,  ttc 4.243  82 

Workshop  and  Stabl(» 1,0%  05 

Eni^incciinii: 8,404  1)0 

$958,437 

ri:Ei>lT. 

By  anioimt  n-ccivcd  for  extra  pipe,  1  il'or,  ivre.  .    .  5^27.S8G 


« 


Totil  net  expend iUiro Si)30,351 
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Showing  the  Number  op  Families,  Stores,  Factories,  &c.,  sup- 
plied WITH  City  Water,  with  the  Amount  of  Revenue  re- 
ceived DURING  the  Tear  1876. 

3,633  FAmilies ;   . $27,803  55 

71  Boarding  Houses 733  00 

4  Hotels 247  68 

241  Stores 1,173  00 

44  Offices 377  00 

31  Restaurants  and  Saloons .  .  132  00 

158  Stables 1,103  50 

30  Stationery  Steam  Engines 3,348  79 

146  Factories  and  Steam  Engines 4.409  58 

3  Railroads 1,665  35 

4  Steam  Fire  Engine  and  Hose  Houses 90  00 

89  School  Houses 522  00 

11  Churches .  112  00 

9  Public  Halls 297  87 

8  Printing  Offices  and  Engines 67  00 

SO  Greenhouses 122  00 

7  Bakeries 60  75 

8  Barber  Shops 129  00 

4  Planing  Mills 492  87 

7  Machine  and  Blacksmith  Shops 110  00 

7  Markets 68  00 

3  Banks 37  00 

5  Photographers 50  00 

11  Fountains 77  25 

%6  Hand  Hose 3,900  00 

3  Motors 70  27 

1  City  Hall ...  200  00 

1  Post  Office 10  00 

1  Almshouse 46  00 

2  laundries * 75  93 

1  Foundry 18  00 

302  Fire  Hydrants  and  4  Reservoirs 10.000  00 

^or  watering  streets 2,359  25 

^or  building  purposes 94  50 

''or  filling  cisterns  and  all  other  purposes 87  48 

$60,090  12 
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Showing  the  Number  and  Kind  of  Fixtures  contained  within 
THE  Premises  of  Water  Takers  to  December  31st,  1876,  com- 
pared with  the  Previous  Year. 


Kind  of  Fixture. 

Faucets 

Bath  Tubs 

Water  Closets — pan 

Water  Closets — hopper 

Water  Closets — self-acting,  hopper 

Water  Closets,  total 

Hand  Hose 

Totals 


1875. 

1876. 

6,583 

6,923 

342 

371 

(880 

}  58 

i  75 

967 

1,013 

1.080 

956 

8,971 

9,263 

JncrcAse. 

341 

29 


Dccrendcu 


I 


46 


292 


124 
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Showing  the  Yeauly  Revenue  of  the  Water  Depautment,  since 
THE  First  Introduction  of  Water  into  the  City,  in  1871. 

FVom  October  lat,  1871,  to  January  1st,  1872 $8,989  00 

From  January  1st,  1872.  to  January  1st,  1873 27,568  -16 

From  January  1st,  1873,  to  January  1st,  1874  ........  47,992  61 

From  January  1st,  1874,  to  January  1st,  1875 53,545  61 

From  January  1st,  1875,  to  January  1st,  1876 52,553  26 

From  January  1st,  1876,  to  January  1st,  1877 60,867  12 

Total  receipts  for  water $251,515  76 

Respectfully  submitted. 

DANIEL  WALDEN,  Clerk. 
Lynn  J  Jan.  5,  1877. 
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SX-A-TEI.CErTT 
Showing  tue  Classes  ok  PitGMirjEa  to  which   Meters  are 


Eiistern  Etiilroml  Ciimpany  .... 
B.  R.  H.  niid  L.  Kiilroiiil  (Juiaprtny 
L.  li-  li.ailiv«tCi>iiip:iiiy    .    .    .    . 


Bluncy  Briis 

A.  B.  M:irtin 

P.  Ivonnox  &  Co 

S.  M.  Biibier 

I.  Kowlinll 

PcTCiir&Co 

A.  K.  MnIUti 

Exfliafnc  l'>i{,'ine  Company 

Swiiiii&  Full.r      - 

J.  N.  Biiirmii  &Ci. 

S.  O.  Hivrd 

F.  n.  M.)wr  &  Cr, 


liihvir 


A.  T.  ( 

}j.  M.  ISiiUii 
.1.  U'imliliv 
A.T.  CochI 


W.  A.  Kfllov&S<m 
R;iySI;iti'  Whi'fl  Col 
J.  T.  iM.mlloii  .  .  . 
.(.  DoDiillan  &  Son  . 
Eii£<-nL'  IlaiTv  .  .  . 
Shiitc  &  l-'aitlknpr  . 
M.  Norris&Srm  .  . 
B<-nncll  &  Biirn:ii'<l  . 
CharliV'iU.T.-lilx'ii.^ 


E».i., 


EEFORT   OF    CLERK    OF    FUBLIC    WATER   BOARD. 


[St&tevent  showing  the  Classes  ok  Piiemises  to  wmcn  Metkhs 

ABE  Attached— CoHftnucif.] 


Brought  fortvnrd  .  ■ 
L.S.  Johnson  .  -  -  - 
B.  l)npar&  Co.    .  .   . 

J.  Davis  &  Co 

J.  Dolirny  &  Co. .  .  . 

W.CLiflin 

Movfpr  Bros 

B.  F.  Do;ik  &  Co.     .  . 

|.W.Bn-ed 

5-  F.  Spinney     .... 

F.  P.  Slieiry 

Chiw.  Huffum    .... 

F.It.M<.«-.T 

H.-uit..v  &  EiiKan  .  .  . 
Geo.  W.  Cliirk  .... 
Spinni7&&ildwe1l  . 
ntree  &  Ellis  .... 
E.  F.  ItiiniToft  &  Co.  . 

J.  J.  Grover 

Jemmo  lng;tlls  .... 

C.  H.  Brtctif-llei-  &  Co. 
T.  C.  M[m>liy  .... 
J.  F.  U:n-ir 


I'^nf,.rtli  &  Hoyt 
J-  N.  ."^luitii  .  . 
Jolm  noiigliei-ty 
<--.  B.  Lm?uster 


C.H.  .Vim 

BrP"(i.  ])ole&Oo 

T.P.  Ridrirds-m&Co.     .   .    . 
e  Company 


M5.xC.i-0peral 

Geor^p  Pecker 

Gei>.  \V.  Downing  .  .  . 
Mn  Million  &  Son  .  . 
Norton,  Itviifd  &  Wells  . 

'rpi'd  &  lloiik 

C.A.  ColHn 

C.  A.  Sw.;..uer 

j-T.  Moullon 

«or;^,n  ft  Dore    .... 

W.H.Holt 

E  W.  i  C.  F.  Mower    . 

I-H.  Newhall 

nirinton  &  Newhal!  .  . 

Kimball  Bros 

'lornlinni  &  Lewis  .  .  . 
C.  B.  Clough 

Carried  forward  .   .   . 


G.  H.  Whipple jSk-h. 

B.  J.  BfiTj      Dwel 

Total.  100 I 


i87(r 


'inber 


lavrf" 


Report   of   the   Superintendent. 


Hon.    Edwin    Walden^    President   of   the   Public    Water 
Board : 

I  have  the  honor  to  present,  herewith,  the  Annual 
Report  of  the  Superintendent  for  the  year  ending  De- 
cember 21st,  1876 : 

PONDS. 

The  heavy  rains  of  last  spring  filled  both  ponds  to 
their  full  capacity,  and,  for  the  first  time  since  Birch 
Pond  was  built,  the  water  flowed  over  the  flash-boards 
at  the  waste  weir.  There  was  a  small  waste  at  both 
ponds  for  several  days,  amounting,  in  the  aggregate,  to 
20,500,000  gallons. 

Soon  after  the  extreme  hot  weather  of  the  summer 
set  in,  it  was  discovered  that  the  water  from  Birch  Pond 
had  a  disagreeable  taste  and  smell,  while  the  water  from 
Breed's  Pond  was  perfectly  sweet  and  good.  The  water 
of  Birch  Pond  was  immediately  shut  off  from  the  pump- 
well,  and  the  city  supplied  entirely  from  Breed's  Pond 
during  the  remainder  of  the  summer.  As  soon  as  the 
weather  began  to  grow  cool  the  water  in  Birch  Pond 
began  to  improve,  both  in  taste  and  color,  very  rapidly. 
The  supply  to  the  city  has  been  taken  entirely  from  that 
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pond  for  the  last  two  months,  and  barring  a  very  slight 
color,  which  will  probably  entirely  disappear  in  another 
year  or  two,  it  is  doubtful  if  any  city  in  the  State  is 

f 

supplied  with  purer  or  more  wholesome  water. 

The  heavy  rains  of  the  autumn  have  replenished  the 
ponds  so  that  we  have  an  increase  in  the  amount  stored, 
over  that  stored  last  year  at  the  same  time,  of  /our  feet 
three  inches  in  Breed's  Pond,  and  one  foot  in  Birch 
Pond.  The  brooks  flowing  into  the  ponds  have  been 
cleared,  Breed's  Poud  has  been  surveyed  and  contoured, 
and  all  necessary  repairs  have  been  made  at  both  ponds. 
The  rainfall  has  been  above  the  average  for  this  vicinity. 
The  total  yield  of  the  ponds,  including  the  amount 
wasted  and  the  surplus  in  store,  has  been  equal  to  31K8 
per  cent,  of  the  rainfall — or  17.94  inches  over  the  total 
drainage  area,  exclusive  of  water  surfaces. 

There  are  a  number  of  buildings  belonging  to  the 
Breed's  Pond  property,  for  which  the  department  has  no 
use.  They  are  unoccupied,  and  going  to  decay.  It 
won  hi  be  for  the  interest  of  the  city  if  they  could  be* 
sold. 

RESERVOIR. 

During  the  heavy  storms  of  last  spring  the  wall  on 
tlic  insich^  slope  of  tlio  Reservoir  was  ba<lly  damaged  at 
tlie  soiillicrly  end,  near  tlie  Gate  House,  by  being  undcr- 
niined  by  tlie  wash  of  tlie  water.  The  wall  has  since 
been  n?-laid,  th(;  damage  thoroughly  repaired,  and  the 
bank  at  the  foot  of  the  wall  pitched  with  stone  for  several 
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feet  below  the  wall,  to  prevent  a  like  occurrence  in 
future.  The  top  of  the  bank  and  the  road  around  the 
Heservoir  have  been  kept  clean  and  in  good  condition. 
The  outside  slope  will  hardly  raise  weeds,  and  cannot  be 
much  improved  until  it  is  covered  with  a  good  coating  of 
loam. 

The  road  to  the  Reservoir,  which  was  almost  impass- 
able, has  been  repaired  and  put  in  good  condition. 

PUMPING   STATION. 

The  Engine  House  has  required  but  slight  repairs. 
The  grounds  are  in  bad  condition,  and  cannot  be  im- 
proved until  they  are  fenced  and  graded,  a  work  which 
should  be  done  the  coming  spring. 

The  engine  is  in  good  condition,  and  under  the  man- 
agement of  Mr.  Messinger  continues  to  show  the  same 
economy   in  fuel  that  it  has  shown  in  previous  years. 
On  the  12th  of  March  the  plate  for  the  suction-valves 
to  the  pump  was   broken,  thus  instantly  relieving  the 
engine  of  its  load.     The  prompt  action  of  the  Engineer, 
and  the  admirable  manner  in  which  the  engine  is  regu-^ 
lated  by  the  governor,  prevented  further  damage  from 
being  done.     A  new  valve  plate,  much  heavier  than  the 
old  one,  was  procured   from  Philadelphia  with  as  little 
delay  as  possible,  and  replaced  by  the  Engineer,  assisted 
by  our  own  men,  and  the  engine  started  up  again  on  the 
first  of  April.     While   the   repairs   were  going  on  the 
supply  of  water  to  the  city  was  kept  up  by  running  the 
small  Duplex  Pump,  day  and  night. 
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TABLE    I"V. 


Shiiwino  tub  Depth  of  Watek  in  the  P<)NDa  t 
DURING  THE  Year  1876. 


27l- 
April    3| 
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TABI.K    V. 

Showinq  thb  Rainfall  fok  the  Year  1676. 
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TABLE    VI. 


Showing  the  Amount  op  Pipe  Laid  in  1876. 


NAMES  OF  STREETS. 
Street.  ,  From 


SIZE  OF  PIPE  IN  INCHES. 


To 


T 


Extension 


Newhall  Court  i  Essex 

Newhall  Place   JNewhall  Court  i 

Xahant  Place  .  iNahant  ....  'Extension 

Williams   .   .   .  Chatham    . 

Empire  ....  'Essex  .  .   . 

Friend  St.  Ct.  .  j  Friend    .  . 

High  Rock  Ct.  .  'High  Rock 

Chatham  Ct.    .  j 

Totals     ..... 


6 

1-6 

4 

U 

305 

192.3 

239 

1-6 

341 

129.6 

207 

155.8 

3 

146.4 

1,221.6 

494.3 

Total  extension  of  pipe  in  1876 1,728  ft.  9  in. 

Previously  }&id 48  miles,  3.381  ft. 


Totil  amount  of  pipe  laid  to  date 48  miles,  6,109  ft. 


HYDRANT  SET  IN  1876. 

Nahant  Place,  500  ft.  east  from  Nahant  Street 1 

Previously  set 361 

Total  number  of  Hydrants  sot  to  date 362 

5 
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Tumble  vii. 


Showing  the  Number  akd  Location  of  Gates  set  in  1876. 


street. 


Friend  St.  Ct. 


Location. 


On  the  line  of  the  S.  side  of  Friend  Street. 
16  ft.  west  of  the  £.  line  of  Friend  St.  Goart. 

Nahnnt  Place.  :2  ft.  cast  of  the  £.  line  of  Nahant  Street. 

13  ft.  6  in.  north  of  S.  line  of  Nahant  Place. 

Newhall  Ct.    |2  ft.  6  in.  south  of  S.  line  of  Essex  Street. 

11  ft.  10  in.  cast  of  W.  line  of  Newhall  CoxvrL 

Williams  St.    On  the  line  of  the  cast  side  of  Chatham  Street. 

12  fl.  south  from  N.  line  of  Williams  Street. 

High  Rock  Ct.;5  ft.  north  of  S.  lino  of  Hi^h  Rock  Street. 

10  ft.  east  of  W.  line  of  High  Rock  Conrt. 

On  the  line  of  east  side  of  Chatham  Street. 
12  ft.  8  in.  north  of  S.  line  of  ChaUiam  Court. 


No.      In. 


Chatham  Ct. 


Total    .    .    .    . 


li 
1 


I 
1 


(lates  pn^viously  set 319 


Totril,  gates  set 
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TABLE   VIII. 


Showing  the  Services  Laid  during  the  Year  1876. 


Size  of  ripe. 


Month. 
April    . 

Jane    . 
July     . 
August 
September 
October  .   . 
November 
December  . 

Totiils 


I  inch. 


21!     1.875.9      181 


787 
335.8 
1,033 
810.8 
615.11 
1,098.3 
1,165.4 
445 
93 


Totals. 


Length.    ,  jjo.  I  Length. 


26,1,136.6 
21 1    405.10 
32  1,208.7 
22|    987.9 
20     808.11 
30  1,200.3 
36  1,982.6 
15l      445 
186.6 


6,383.10'   205  8,361.3 
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T^BLK   IX. 


KErAiKS  ON  Pipes,  Gates  and  IIyduakts,  during  thb  Year  1878l 


Month. 


Jsinimry 
February 
March  . 
April  .  . 
May  .  . 
June  .  . 
July  .  . 
August  . 
Sept.<Mnl)or 
Ootol  )or 
N(>v(»nib('i 
DccuMubor 

TotaK    .    . 


Size  of  PiiK!.  Size  uf  Gate. 

tr.  \2   10    s    n    4    2    li     1     i  IG 

1    2 


3 

8. 

3, 
o 


o 


1    1 


2  3  6 

1     3  1 

1 
o 

I  2 

I     1  4 

8  2     1 

3  3  r, 
I  3 

1     I     6 
1 

•1  i 


I 

1 

!■  5 
2 

1  1 
1 
I 


IS.  10!  8:  61  4    Bydimatfc 


3.  i: 


] 


2 
I 


3     2 


1 
3 


1 
6 

S 

13 

5 

2 


'JJ     1     I  in  -JH  -JO     1    -2  10  10    11 


!    1      5 


2 
33 


R<'S|)Ccl fully  siibiiiitted. 


DANIEL  WALDEN, 


SUPERINTEKDENT. 
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T^BLK   TX 


1 

Kepaius  on  Pipes,  Gates  and  IIydkants,  during  the  Year  ISML 


Size  of 

Pil 

tc. 

81x0  uf 

Gftteu 

1 

Month. 

10 

12 

10 

8 

2 

6 

3 

4 

6 

3 

n 

1 

1 

) 

IG 

1 

1 

10 

1 

8 

6 

i 

Bydnuitfr 

January    . 

o 

2 

I 

Februarj'  . 

.    .     3 

1 

3 

1 

1 

1 

■ 

, 

6 

March   . 

.   .   .     8, 

1 

1 

1 

! 

1 

1 

9 

April  .   . 

.    .    .     3i 

2 

] 

' 

1 

18 

May   .   . 

.     o 

1 

2 

1 

3    1. 

3 

6 

June  .   . 

•    •    •        1 

1 

I 

4 

1 

5 

. 

I 

1 

« 

July  .   . 

.    .    .      1 

8 

2 

I 

2 

2 

Auj!:ust  . 

3 

3 

(> 

1 

1 

1 

d 

Sept<»niboi 

1 

3 

1 

Oct<)])(*r 

.    .    .     "2 

1 

I 

0 

I 

NoviMulx'i 

:{ 

1 

I 

Dooembcr 

•  •   1; 

1 

4 

4 

3 

2      . 

■ 

2 

Totals    . 

.Ml 

•              >              •            ««  <»    1 

•1 

1 

10 

•JH 

1 

o 

10 

10 

1' 

I 

~ 

1 

5 

33 

Respectfully  subinitted. 


DANIEL  WALDEN, 


Superintendent. 


SIXTH    ANNUAL    REPORT 


PUBLIC   WATER   BOARD 


CITY   OF   LYlSnST, 


FOB    Tax    YKAB    X.VDINO    DEO.    31,    1877. 


IIUFUS  KIMBALL,  I'RINTER. 

MIINKIII-.  PTIIKET. 

1878. 


Report   of   the    Public    Water    Board, 


Agreeably  to  the  requirements  of  the  City  Ordinance 
which  provides  for  the  establishing  of  the  Water  De- 
partment of  the  city,  the  Public  Water  Board  hereby 
present  to  the  City  Council  their  report  of  the  official 
acts  and  doings  of  the  Board  for  the  year  1877  : — 

The  Reports  of  the  Clerk  of  the  Board  and  of  the 
Superintendent  of  the  Works  are  hereto  appended. 
These  reports  have  been  prepared  from  records  and  ac- 
counts so  accurately  kept  and  systematically  arranged, 
and  are  so  full  and  complete  in  the  information  they  af- 
ford, that  our  duty  would  seem  to  be  discharged  if  no 
word  of  comment  accompanied  their  presentation. 

We  refer  you  to  the  Clerk's  Report  for  statements 
showing  the  receipts  and  expenditures  for  the  year,  the 
total  gross  and  net  cost  of  the  works  to  date,  the  annual 

« 

increase  in  receipts  from  the  time  the  department  was 
established  to  the  date  of  this  Report,  and  the  defi- 
ciency  of  income  to  meet  the  annual  payments  for  in- 
terest and  maintenance.  Therein  will  also  be  found 
^'•'ited  the  number  of  supply  pipes  connected  with  the 
street  mains,  how  many  have  been  shut  off  and  for  what 
reason,  the  number  of  meters  attached   to   the  same, 
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known  as  microscopic  vegetable  growth.  The  water 
stored  in  Breed's  Pond  was,  fortunately,  free  from  this 
cause  of  defilement.  We  were  therefore  able  to  supply 
the  city  for  the  entire  year  with  water  of  excellent 
quality. 

This  minute  vegetable  growth,  which  at  times  affects 

w>  unfavorably  the  water  in  our  storage  basins,  is  not 

peculiar  to  this  locality.     The  Reports  received  at  this 

office  in  exchange  for  our  own,  make  frequent  mention 

^f  the  appearance  in  the  water  sources  of  other  towns 

^Qd    cities   of    this   cause   of    contamination.       Micro- 

^opists  and  chemists  have  been  employed  by  different 

^'ties  to  report  upon  the  character  of  water  thus  affect- 

®^>  and  to  examine  into  the  conditions  which  develope 

the  growth  of  these  minute  plants.     Of   the  scientists 

^Ho  have  been  thus  engaged  no  one  appears   to  have 

"^en  more  painstaking  and  thorough  in  his  examinations 

^^d  analyses  than  Professor  Nichols,  of  the  Institute  of 

'^^chnology,  Boston,  whose  report  upon   the  subject  we 

Append  to  this  notice  : 


My  DiAR  Sib  : — As  I  am  often  asked  for  information  with  refer- 

^Tice  to  what  is  known  about  the  nature  and  cause  of  the  green 

Material  which  during  the  summer  time  fills  the  waters  of  many 

of  our  ponds,  I  have  written  out  somewhat  at  length  what  is  the 

actual  state  of  our  information  in  the  matter. 

I  take  the  liberty  of  sending  you  a  copy  of  what  I  have  writ- 
ten. I  shall  be  very  glad  to  receive  any  information  or  details  as 
to  the  occurrence  of  similar  growths  in  ponds  with  which  1  am 
not  familiar,  and  being  interested  in  various  matters  relating  to 
water  supply,  I  should  esteem  it  a  kindness  if  you  would  favor 
me  with  such  reports  as  you  iftay  from  time  to  time  have  at  your 
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farming  tangled   maRBes  readily  removed   from  the   water,  oTid 
when  BO  removed  fihrinking  enormously  in   apparent  bulk  and 
drying  away  to  a  grayish  or  colorless  mass,  in  some  eases  lookinp: 
almost  like  coarse  paper.     Plants  of  this  character  grow  in  almost 
all  reservoirs,  or  other  bodies  of  wAter  exposed  to  the  light  and 
air,  both  in  still  and  running  water.     These  plants  either  float 
in  masses  in  the  water  or  grow  attached  more  or  less  firmly  to  the 
rocks  and  stones  of  the  bottom   of  the  pond  or  reservoir.     By 
tbeir  growth  they  do  no  harm  to  the  water  in  which  they  flourish, 
and  as  they  are  readily  arrested  by  ordinary  wire  screens,  or  read- 
ily removed  by  rakes  or  scoop-nets,  their  presence  causes  no  seri- 
ous inconvenience  in  water  used  for  town-supply.     If  detached 
and  floating  in  the  pond  they  readily  drift  to  shore,  so  that  when 
the  ice  is  formed  they  are  not  likely  to  be  frozen  in  and  to  injure 
the  ice  for  the  market. 

The  third  division  of  the  non-professional  would  include  those 
minute  organisms  which  appear  as  greenish  specs,  or  minute, 
straight  or  curved  threads,  diffused  through  the  water,  visible 
enough  if  a  large  quantity  of  water  be  looked  at,  but  perhaps 
almost  escaping  notice  in  the  small  quantity  which  would  be  taken 
^p  in  a  single  glass.  If  collected  together  as  a  scum,  which  often 
happens,  especially  on  the  windward  shore  of  a  pond,  the  scum  is 
'^ot  coherent,  is  easily  broken  up,  either  by  a  wind  setting  in  tlie 
^^pposite  direction,  by  a  shower  of  rain,  or  by  artificial  agitation. 
The  appearance  has  been  sometimes  described  as  that  of  meal  or 
fine  dust  scattered  through  the  water. 

While  very  many  species  of  the  minute  algos  present  this  gen- 
eral appearance,  as  far  as  my  own  observation  and  information 
extends,  the  number  of  species  which  are  known  to  increase  to 
such  a  great  extent  as  to  completely  fill  the  waters  of  ponds  of 
many  acres  area,  and  to  cause  sensible  inconvenience,  is  compar- 
atively small.  The  most  common  in  this  neighborhood  (New 
England)  seeming  to  be  the  GlathrocyHtis  (£ruginoi<ay  but  certain 
plants  referable  to  the  Noslochineas  are  not  uncommon  alone,  or  in 
company  with  the  Olathrocystis. 

The  inconvenience  caused  by  the  presence  of  the  plant  is  felt 
first  by  those  who  use  the  water  for  town  supply,  and,  secondly, 
by  those  who  cut  ice  upon  the  pond.  While  the  plant  is  alive 
and  growing  there  is  little  taste  or  odor  given  to  the  water,  hardly 
noticeable  if  the  water  be  iced.     When  the  plants  enter  into  the 
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first  stage  of  decay,  the  water  acquires  a  peculiar  taste  and  odor. 
Light  aud  a  certain  degree  of  temperature  are  requisite  for  the 
normal  growth  of  these  algsB,  and  the  decay  oftenr  takes  place  in 
the  mains  and  service  pipes :  it  will  not  unfrequently  happen  that 
the  water  in  a  reservoir  or  pond  will  have  almost  no  taate,  while 
the  water  as  delivered  to  consumers  will  have  a  decided  taste. 
By  the  settling  of  the  green  growth  to  the  bottom  in  a  more  oa 
less  decayed  state,  the  pondd*  are  generally  (?)  cleared  before  tba 
cold  weather  sets  in,  but  in  several  cases  which  have  come  unde 
my  observations  tlic  material  floats  up  to  the  under  surface  of  tl^ 
ice,  and  is  frozen  into  the  ice,  making  it  unmarketable.  I  um 
collecting  data,  but  have  arrived  at  no  satisfactory  conclusion  c 
to  the  circumstances  under  which  this  does  or  does  not  occur,  He 
it  does  not  happen  every  year  even  in  the  same  pond,  and  afb^ 
summers  of  equally  abundant  growth. 

Among  the  various  questions  which  are  often  propounded  wid 
reference  to  the  matter,  are  the  following : — 

1 .  What  is  the  cause  of  the  trouble  ? 

2.  Why  do  we  (in  this  region)  hear  so  much  more  about  it 

than  formerly  ? 

3.  Is  it  injurious  to  iicalth  ? 

4.  Can  anything  be  done  to  prevent  it? 

1 .   The  cause  of  the  (rouble. 

Altliuu^^li  tluMO  is  no  (It)ubt  that  the  trouble  is  caused  by  minute 
vt'^ctiible  orgjinisnis,  <»f  whoso  life  history  a  good  deal  is  known 
U)  botanists,  various  causes  have  been  sup^^ested  for  its  appear- 
ance. By  many  it  has  been  supposed  to  bo  a  sort  of  fermentation, 
a  process  (»t*  purilicalion.  In  somo  cases,  this  abundant  appear 
anco  of  the  greon  matter  has  soenioJ  to  follow  the  apparent  in- 
crease of  sewage  and  other  impurities  discharged  into  the  pond. 
1  have  within  the  last  few  years  examined  a  great  many  ponds  af 
fected  in  this  way,  and  cannot  satisfy  m^'self  that  there  is  any 
connection  betwetui  such  discharge  of  sewage  and  the  growth  ol 
these  alg.e  ;  the  amount  of  soluble  nitrogenous  matter,  of  ammo- 
niacal  salts,  id*  phosphat(*a  and  of  other  mineral  compounds  nee- 
essiry  for  tlieir  gri)wtli  are  tn'ory where  present,  and  it  would  be 
unsafe  to  prophecy  the  scM'urity  therefrom  of  any  pond.  Al- 
though it  would  seem  that  ponds  recently  made  by  flowing  marshy 
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or  cultivated  land  were  peculiarly  liable  to  the  trouble,  especially 
if  shallow,  my  observations  have  led  me  to  make  even  this  state- 
ment less  emphatic  than  I  was  at  first  inclined. 

Although  these  plants  are  not  all  killed  by  a  considerable  degree 
of  cold,  still  they  thrive  only  in  warm  weather.  Observations  on 
til  is  point  are  incomplete,  but  such  as  I  have  been  able  to  collect 
¥vould  seem  to  point  to  a  temperature  of  10'  F.^  or  thereabout, 
l>olow  which  the  trouble  is  not  likely  to  begin  ;  extended  observa- 
t^ions  on  this  point  are  much  needed. 

I  have  been  unable  to  satisfy  myself  that  the  presence  of  aqua- 
t.ic  plants  at  the  margins  of  the  ponds  has  other  cfFoct  than  that  of 
entangling  and  holding  masses  of  scum,  which  if  then  exposed  to 
A  hot  summer  sun  rapidly  enter  into  decay. 

Mr.  Geo.  W.  Carpenter,  of  the  Albany  Water  Works,  has  made 
the  observation  that  in  years  when  there  is  early  in  the  season  in 
his  reservoirs  a  vigorous  growth  of  certain  filamentous  algae 
(which  from  the  description  probably  are  of  some  species  of 
Spiix)gyra  or  Zygnema)  there  is  not  any  growth  of  the  finer  algae, 
^hich  in  other  years  cause  more  or  less  trouble.  I  have  met  with 
<>ther  instances  where  the  same  thing  has  seemed  to  obtain  ;  on 
the  other  hand,  I  have  often  found  Spiror/yra  and  other  filamentous 
plants  growing  at  the  same  time  with  the  ClaihrucyMis.  In  Horn 
*ond,  near  Boston,  there  is  generally  in  the  spring  a  large  amount 
^^  a  plant  which  to  the  eye  seems,  except  in  color,  very  like  the 
^Umcntous  alga2  referred  to,^  and  later  in  the  season,  fur  some 
years  at. least,  there  has  been  an  abundant  growth  of  the  Clalhro- 
^yulu  and  of  an  Anabcena. 

Why  do  we  (in  this  region)  hear  so  much  more  about  this  growth 
^han  formerly? 

One  reason,  at  least,  is  to  be  found  in  the  fact  that  the  attention 
of  more  persons  is  called  to  the  various  ponds  than  fonncMly.  It 
may  be  true,  although  hardly  probable,  that  for  the  past  five  or  six 
years  there  has  been  more  of  the  growth  in  the  aggregate  than 
usual.  There  is  no  doubt  that  in  the  case  of  certain  individual 
ponds  there  has  been  a  decided  increase  ;   in  other  ponds  there 


iThis  is  the  P/eelonema  WoUeit  a  plniit  of  bliiihli  green  c<»lor,  be'onping  lo  Ihc  <r<lerof 
Ifot/oeA in ece,  described  by  Dr.  Furlow  in  tlic  nuUelin  of  llic  Uus&ey  InAtitulion,  Vol.  II 
(187(J),  p.  75, 
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has  been  apparent  decrease  ;  others  seem  to  be  subject  to  irregu- 
lar fluctuations  in  the  amount  from  season  to  season. 

It  is  also  to  be  remarked  that  little  is  generally  said  by  those  in 
cliarge  of  Water  Works  with  reference  to  such  matters,  as  every- 
thing of  the  kind  is  apt  to  be  exaggerated  in  the  public  prints, 
and  often  made  capital  of  by  political  and  other  opponents,  al- 
though the  trouble  may  be  entirely  beyond  the  control  of  Water 
Boaril  or  Superintendent. 

The  earliest  Water  Report  with  which  I  am  acquainted  that 
shows  any  clear  conception  of  the  nature  of  the  trouble  is  the 
Report  of  the  Croton  Water  Board,  New  York,  1859.  The  Al- 
bany Water  Report  for  the  year  1 865  contains  a  very  full  account 
of  the  trouble  as  there  experienced.  From  the  figure  given  of  the 
plant,  I  infer  it  to  be  a  species  of  Auabosna,  similar  to  that  which 
1  have  observed  at  Horn  Pond  and  elsewhere. 

3.  Iff  the  matter  wjurious  to  health? 

The  observations  as  to  the  effect  on  the  human  organism  of 
water  containing  these  algiu  arcJ  not,  of  course,  very  definite  or 
compl(»to.  In  some  places,  however,  where  the  only  source  of 
supply  is  thus  aflccteti,  opportunity  for  observation  is  afforded.  I 
hiivo  not  born  able  to  t)btain  any  evidence  of  the  unwholesome- 
noss  of  the  water  from  a  supply  which  is,  in  other  respects,  of 
gocxl  quality.  When  the  a\^i\i  are  alive  and  fresh,  horses  and 
vattle  drink  the  water  n^adily,  in  preference  to  spring  water; 
when  decay  has  taken  place,  the  water  sometimes  becomes  so  of- 
fensive that  they  refuse  to  drink  it.  In  this  condition  it  is  mani- 
festly  unsuite<l  to  domestic  use. 

4.  Can  anyfhinr/  be  (tone  to  prevent  the  trouble? 

As  far  as  our  prtjsont  knowle»lp:e  extends, — nothing.  The  ex- 
lent  to  whieli  filtration  of  the  water  may  mitigate  the  evil  has 
l)e(Mj  a  niattcM*  of  some  exptu'iments,  and  this  point  will  be  dis- 
cuss(m1  at  some  leii«2^th  in  the  next  Annual  Report  of  the  State 
Boanl  of  Health  ;  1  will  therefore  not  forestall  what  1  shall  have 
to  say  in  that  place. 

In  com^lusion,  1  wish  to  h"  distinctly  understood  as  not  assert- 
in«r  that  all  bad  tastes  and  odors  to  which  water  supplies  are  sub- 
ject are  du*'  to  th(»  pres(Mice  of  tlwse  or  other  alpj;e.  They  are  the 
n-al  caus<*  of  a  real  trouble.     The  occurrence  of  a  fishift  mustyt 
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'Cucumber,  green  corn^  or  other  peculiar  odor  or  taste,  may  be  due 
to  the  presence  or  decomposition  of  certain  algae,  but  it  may  be 
produced  by  the  decay  of  more  highly  organized  plants,  or  by 
causes  of  which  we  are  ignorant.     For  instance,  the  cucumber 
taste  which  aiTected  the  Chestnut  Hill  Reservoir  of  the  Boston 
Water  Works  in  1855,  was  traceable  to  no  such  cause,  nor  indeed 
to  any  assignable  cause,  although  careful  examinations  were  made 
{rom  a  chemical,  from  a  botanical  and  from  a  zoological  stand- 
point.   Other  cases  also  have  come  under  my  observation  where 
no  algae,  fresh  or  decomposed,  could  be  found  in  sufficient  quan- 
tity to  account  for  the  unpleasant  taste  which  was  very  noticeable, 
I  should  say  that  having  begun  the  study  of  this  matter  some 
years  since,  I  have  been  under  obligations  to  many  persons,  to  all 
of  whom  1  am  duly  grateful,  and  of  whom  I  should  perhaps  men- 
tion by  name :  Dr.  W.  G.  Farlow,  Assistant  Professor  of  Botany 
in  Uarvard  University,  Geo.  W.  Carpenter,  Esq.,  Superintendent 
of  the  Albany  Water  Works,  and  The.  W.  Davis,  Esq.,  Superin- 
tendent of  the  Poughkeepsie  (N.  Y.)  Water  Works. 


PUMPING    MACHINERY. 

The  Superintendent's  Report  represents  the  pumping 
niachinery  to  be  in  excellent  condition.  Wo  arc  re- 
Diinded,  however,  that  all  machinery  is  liable  to  acci- 
<l€nt ;  and  that  the  supply  of  water  for  city  consumption 
IS  now  delivered  to  the  reservoir  by  one  engine  only. 
In  case  of  an  accident  to  the  engine  so  serious  as  to  re* 
<luire  several  weeks  for  repairs,  the  supply  of  w^ater  to 
the  city  would  depend  upon  the  quantity  contained  in 
the  reservoir  at  the  time  of  such  accident,  and  the 
ability^ of  the  small  Worthington  engine  to  compensate 
the  daily  draught  made  upon  it.  This  engine  was  not 
built  for  the  service  that  w^ould  be  required  of  it  under 
such  circumstances.     The  quantity  of  water  it  will  de* 
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liver  to  the  reservoir,  when  ranning  night  and  day 
without  interruption,  is  less  than  the  average  daily  eon- 
sumption  ;  and  although  it  has  been  serviceable,  and  did 
excellent  work  in  the  early  history  of  the  water  supply, 
it  is  no  longer  adapted  to  the  duty  required. 

As  the  consumption  of  water  will  increase  each  year 
as  new  takers  are  added,  and  the  economy  in  its  use  no^ 
practised  in  business  establishments  is  relaxed,  the  ex 
igency  that  will  arise,  if  from  any  cause  the  engine  no 
lepended  upon  to  supply  the  reservoir  with  water  shoul 
be  temporarily  disabled,  requires  that  the  pumping  worker  s 
should,  to  some  extent,  be  duplicated.  At  no  time  irr^  n 
the  future  is  it  likely  that  the  prices  for  heavy  ma—  — *- 
chinery  will  be  lower,  neither  is  it  probable  that  th^  -«c 
means  for  purchasing  a  new  engine  can  hereafter  b^  ^^ 
more  easily  provided. 

TIk;  time  reiiiiired   to  build  and  set  up  a  new  engin^^  ^ 
and   boilers  of   the    capacity   desired  will   consume   th 
larger  part  of  a  year.     We  therefore  invite  the  early  at  — 
tention  of  the  City  Council  to  the  necessity  that  existi^ 
for  adding  to  the  pumping  works,  and  respectfully  aslc 
that   a   siillieient   appropriation  be  made  to  so  increase 
their  capacity  that  the  exigency  suggested  may  be  fully 
provided  for. 

RECEIPTS    AND    EXPENDITURES.  . 

The  income  of  the  Department  for  the  past  year  has 
been  $04,002.50.      This  amount  shows  an  increase  in 


REPORT   OP   PUBLIC   WATER   BOARD.  13 

the  receipts,  over  those  of  the  previous  year,  of  $4,- 
073,75. 

The  expenditures  for  the  year  were,  for  interest  on 
the  Water  Debt  $58,790.00,  and  for  maintenance  and 
office  expenses,  as  given  in  detail  in  Clerk's  Report, 
^9,052.38  ;    total  expenditure  for  interest  and   main- 
tenance, $67,842.38. 

The  Construction  Account  was  increased  during  the 
y^ar  by  the  sum  of  $5,509.67,  which  amount  was  main- 
ly expended  in  laying  additional  distribution  and  service 
pipes. 

From  this  statement  it  will  be  seen  that  the  deficiency 
^f  income  to  meet  payments  for  interest  on  water  debt, 
^^d  the  expenses  for  maintenance,  was  $3,839.88,  which 
^^m  is  smaller  than  the  receipts  during  the  year  from 
*hose  whose  names  now  first  appear  on  the  Registrar's 
^Ooks  Jis  water-takers.  A  like  increase  for  the  year 
1878,  which  may  be  reasonably  expected,  will  ensure  an 
income  quite  suflBcient  to  meet  interest  payments  and  the 
^X.pense  of  maintenance  for  the  coming  year.  No  ap- 
propriation by  the  City  Council,  therefore,  will  be  required 
to  provide  for  the  ordinary  expenses  of  the  department. 


COST    OF    THE    WORKS. 

The  Water  Works  were  mainly  constructed  in  the 
years  1870-71.  From  the  latter  date  to  the  present 
time  each  year  has  witnessed  some  extension  of  the 
^orks.     The  distribution  pipes  now  laid  extend  through 
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nearly  fifty  miles  of  our  public  streets.     Nearly  thirty- 
seven  hundred  dwellings,  factories  and  business  places, 
have  been  connected  with  the  water  distribution,  and 
thirty  miles  of  supply  pipe  have  been  put  in  for  that 
purpose.     Already  more  than  four  thousand  families  re- 
ceive  their   daily  supply  of  water   through  the    water 
works  of  the  city  ;  while  the  number  of  takers  for  other 
purposes  than  for  domestic  use  is  nearly  two  thousand  - 
Three  hundred  and  sixty-six  hydrants  furnish  an  inex- 
haustible supply  of  water  to  the  Fire  Department  for  the 
extinguishment  of  fires. 

At  the  date  of  this  Report  the  gross  cost  of  the  works 
is  $963,947.20  From  this  amount  there  should  be  de- 
ducted $29,630.66  received  from  water-takers  for  extra 
pipe,  labor,  &c.,  the  cost  of  which  is  included  in  the 
gross  sum  given.  With  this  deduction  made,  the  net 
cost  of  tlio  works  will  be  found  to  bo  $934,316.60.  In 
this  amount  is  included  all  payments  of  interest  that  ac- 
crued during  the  time  of  construction  of  the  works  and 
the  dales  of  final  settlements  with  contractors.  If  we 
now  add  to  the  amount  given  as  the  net  cost  of  the 
w^orks  the  sum  provided  by  the  City  Treasurer  from  other 
means  than  the  Water  Department  has  supplied,  made 
necessary  by  the  several  annual  deficiences  of  income  to 
meet  payments  for  interest  and  the  expense  of  mainten- 
ance, which  sum  appears  to  be  $65,096.36,  the  total  net 
cost  of  the  works  will  be  increased  to  $1,000,312.86. 

As  the  Water  Debt  is  but  $921,500.00,  the  difference 
between  this  amount  and  that  iriven  as  the  total  net  cost 
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of  the  works,  namely:   $78,812.96,  shows  the  amount 

that  has  been  raised  by  taxation  for  the  extension  and 

tuaintenance  of  the  works,  and  for  payments  of  interest, 

since  the  works  were  built  and  the  Water  Department 

was  organized.     It  will  be  readily  seen  that  if  this  sum 

had  been  raised  in  any  one  year  the  rate  of  assessment 

on  the  city  valuation  would  haA^e  been  increased  scarcely 

one-third  of  one  per  cent.     Distributed  as  it  has  been 

over  several  years,  the  increase  in  the  rate  of  taxation 

has  been  almost  inappreciable.     We  invite  attention  to 

this  statement  for  the  reason  that  many  citizens  have 

erroneously  believed  that  a  high  rate  of  taxation  had 

hecome  necessary,  and  must  be  continued  in  the  future, 

'^  order  to  provide  means  for  interest  payments  on  ac- 

^^vint  of  the  construction  of  the  works,  and  for  the  main 

'^ trance  of  the  department. 


FINANCIAL    STANDING. 

Having  presented  with  some  degree  of  particularity 
^Cie  cost  of  the  works  temporarily  placed  under  our  care, 
^Ve  offer  for  the  consideration  of  the  City  Council  some 
^^marks  on  the  financial  standing  of  the  department. 

We  have  already  stated  the  Water  Debt  to  be  $921,- 
1500.     At  the  rates  of  interest  the  several  loans   now 
V)ear  the  total  annual  interest  payments  are  $58,790. 
Tortunately,  however,  that  portion  of  the  water  loan  ne- 
gotiated in  1873,  amounting  to  $350,000,  and  bearing 
seven  per  cent,  interest,  will  mature  on  the  first  of  July 
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next.     In  the  present  condition  of  the  money  market 
this  amount  could  easily  be  placed,  and  a  small  premium 
secured,  at  a  rate  of  interest  not  exceeding  five  per  cent. 
Assuming  that  a  loan  can  be  effected  at  as  favorable 
rates  as  we  have  named,  the  annual  interest   on   the 
water  debt,  after  the  present  year,  will  be  reduced  at  least 
$7,000.     This  saving  will  be  twice  as  large  as  the  de- 
partment  deficiency  for   the   past   year.      As   the    or— 
dinary  annual  increase  of  receipts  from  wjiter- rates  wiUi. 
carry  the  income  of  the  department  for  the  coming  yeair 
to  an  amount  fully  sufficient  for  the  interest  payments, 
and  for  the  expenses  of  maintenance,  the  water  works 
may  now  be  regarded  as  not  only  self-sustaining,  but  as 
promising  for  the  future  such  surplus  income  beyond  or- 
dinary wants  that  a  sinking  fund  may  be  established  for 
the  extinguishment  of  the  water   debt.     We  need  not 
remind  tlic  City  Council  that  the  Water  Act,  passed  in 
1871,  requires  that  "The  net  surplus  income  and  re- 
ceipts shall  be  set  apart  as  a  sinking  fund  and  applied 
solely   to  the   payment  of  the    principal  of   the   Water 
Debt." 

When  we  remember  that  for  the  last  four  years  the 
leading  industry  of  our  community  has  been  greatly  de- 
pressed, the  effect  of  which  has  been  to  retard  the 
growth  of  the  city  and  to  repress  the  energy  and  enter- 
prise of  its  citizens — compelling  the  business  man  and  the 
laboring  man  alike  to  a  prudent  husbandry  of  means — the 
success  that  has  attended  the  introduction  of  water  into 
the  city  seems  remarkable,  and  vindicates  the  judgment 
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of  those  who,  at  the  outset  of  the  undertaking,  claimed 
that  not  too  soon  was  the  work  begun  and  a  great  want 
of  the  community  supplied. 

EDWIN  WALDEN, 

JACOB  M.  LEWIS, 
JAMES  PURINTON, 
THOMAS  B.  NEWHALL, 
DAVID  11.  SWEETSER. 

Public  Water  Board. 


*.* 
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Report   of   the    Clerk. 


Hon.    Edwin    Walden^   President   of  the   Public    Water 
Board : 

I  have  the  honor  to  submit,  herewith,  the  Annual  Re- 
port of  the  Clerk  of  the  Board  for  the  year  ending  De- 
cember 31st,  1877. 

The  number  of  services  on  the  first  of  January,  1877, 
was  3,423.  There  have  been  put  in  this  year  249  ser- 
vices, and  5  have  been  discontinued  (buildings  removed), 
making  the  total  number  of  services  on  the  first  of  Jan- 
uary, 1878—3,667. 

Forty-six  services  have  been  shut  off  for  non-payment, 
seventeen  of  which  have  been  let  on  again  by  payment 
of  the  amount  due  and  the  sum  of  two  dollars  in  each 
case,  three  h.ave  been  let  on  without  paying  the  two  dol- 
lars, the  property  having  changed  owners,  leaving  twen- 
ty-six still  remaining  off.  Twelve  that  were  shut  off 
previous  to  this  year  have  been  let  on  by  payment  of  the 
amount  due  and  the  usual  fine.  One  hundred  and  forty- 
eight  services  have  been  shut  off  by  request,  on  account 
q£  vacant  premises,  and  sixty-five  have  been  let  on 
agaiUj  leaving  eighty-three  still  remaining  off.  There  is 
no5v  due  on  account  of  water  the  sum  of  $2,513.13,  on 
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ti«i:rLi  -:^  eiirt  p»:z*e.  kbor,  i^.,  $204.98.  All  places 
sapfOr-i  wiA  i^iiT  m-a-ter  hare  been  visited  daring  the 
T^AT.  ini  iL  ]eikT  Sxtaits  hare  been  repaired. 

rfi  >f  1:1  urease  in  tbe  number  of  services  fo3 
i^rr  TtAT?  his  Wen  as  follows  :  In  1875 — 5.2= 
pier  ^.-^ni, ;    in   ISTo— <*.->4  per  cent. ;    in  1877 — 7.6 

p^er  cent. 


RECEIPTS    FOR    THE    YEAR    1877. 


For  "^  .'!  "»-A:cr  :  c  il"  p'-:rp>*:f 

.   .  963,dD4  75 

K  r  •^-tS — "xv-r  >*-: .  f  ts.:  ''rt  c*tj  .^sun      -   . 

.       .           58  00 

F>r  r-.r::<                                         -       

-          125  00 

F.>r  siATLurv 

14  75 

Extr.\  r^*r^.  '.iS:-.  Jt.^ 


-$64,003 
1,734 

$0.5.737 


All  of  whioh  has  t^een  paid  into  the  city  treasury. 


COMPARATIVE     STATEMENT     OF     REVENUE 

FOR    1S77. 


Am.'unt  r  :'.•  ^-t  *i  in  \<r, 
1)U'*  :tn»i  iiri'  o;;.  v-:-.  J     .    .    . 


D''d".i-t  aniM'.nt  «1  ih  a:  Inginnin^  of  year 

Revt-nuo  for  1ST7 

Iv'.vinui*  f.T  18T6,  n<  per  last  R'^port      .    . 

Incn*;i<o  in  ivvt^nnc  for  1ST7 


$64  002  50 
S.513  13 


$66,515  63 
2,723  1: 

$63,792  4'' 
59.718  71 

$4,073  7: 
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STATEMENT    OP  -INTEREST,    MAINTENANCE 
AND   REVENUE,    TO   JAN.    1,    1877. 


Interest  for  1877     868.790  00 

Maintenance  for  1877 9.052  38 

$67,842  38 
Revenue  for  1877 64,002  50 

Deficiency  of  revenue  to  meet  interest  and  main- 

tenanco 3,839  88 

Deficiency  pre vioujily  accrued 62.156  38 

Total  deficiency  of  revenue  to  meet  the  cost  of  main- 
tenance and  interest  to  date     $65,996  26 
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EXPENDITURES    FOR    THE    YEAR    1877. 


MAINTENANCE. 

Salaries  and  ollice  expenses     $2,540  86 

Repairs  of  services  and  miscellaneous B97  71 

Repairs  of  mains,  h^'drants  and  gates 453  53 

Repairs  on  reservoir  and  road •  118  27 

Labor  at  Breed's  Pond 20  02 

LalK)r  at  Birch  Pond 38  40 

Repairs  in  Engine  House 51  91 

Repairs  on  engine  and  boilers 219  41 

Pumping,  wages,  coal  oil,  waste,  &c 4.017  49 

St:ible,  wages,  hay,  grain,  repairs,  &c 494  78 


$9,0 


CONSTRUCTION. 

S(M•vice^i  and  court  mains $4,813  2l) 

Distributing  mains,  hydrants  and  g.ites 644  72 

Meters 26  75 

J^ind  dam.iges  at  Biivh  Pond 25  00 


S5,5 
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TOTAL   EXPENDITURES    TO    JAN.    1,    1878. 

Breed's  Pond,  land  and  buildings $30,305  91 

Bircli  Pond  and  land 42,809  90 

Pipe,  condnit  and  right  of  way 43,785  98 

Reservoir  and  land 131,482  30 

Force  main  and  land 24,614  00 

Kngine  House  and  land 55,112  79 

Engines  and  boilers    . 63,444  72 

Distributing  mains,  hydrants  and  gates 455,610  78 

Services  and  court  mains 102,348  67 

Meters 4,270  57 

^V'orkshop  and  stable 1,696  65 

^Bngineering 8,464  99 

$963,947  26 

CREDIT, 

^y  amoant  received  for  exti-a  pipe,  &c 29,630  66 


^otal  net  expenditures  to  date $934,316  60 

Respectfully  submitted. 

DANIEL  WALDEN,  Clerk. 
•  Lynn,  Jan.  10,  1878. 


WATER   BOARD. 


OF  THE    WATER   DE- 
ODUCTION  OF  WATER 


S8,S89  00 
37.51)8  16 
47,993  61 
53,546  SI 
53,553  se 
60,8B7  12 
64,003  50 


«315,51S  SO 
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STATEMENT 

SHOWING  THE  NUMBER  AND  KINDS  OF  FIXTURES  OOIT- 
TAINED.  WITHIN  THE  PREMISES  OF  jV'ATER-TAKERS  TO 
DECEMBER  318T.  1877,  AS  COMPARED  WITH  THE  PREVIOUS 
YEAR. 


Kind  of  Fixtnrr.  I84VL 

Faiicetri ;  6.983; 

Bath  TnhB '      37l| 

Water  Clo80t«— pan 8N> 

Wat4*r  eloaeta— hopper 58= 

Water  Closets — selr-acting  hopper  .   •   ■  75 

Hand  Hose ,      056| 

Totals M83! 


isn. 


8,870; 


0,S2y 


89 
fNI 

4T 


«    . 
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[Table  Exiiibtting  tiie  Classes  of  Pbeuises  to  which  Metek- 
ARE  ATTACHED — Oontiaueil.'] 


Brottijkt  forward  ■   - 
'    L.  S.  Johnson    .... 
B.  Dnp;ir&Co.    .   . 

J.  Diiris  &  Co 

.1.  Doliprty  &  Co.     . 

W.  Chirtin      

Mower  Bros 

B.  F.  Doiik  &  Co.  .  . 
F.  W.  Breed 

B.  F.  Spinnpy    ... 

P.  P.  Sherry 

Ghiui.  Bnffum    .... 

F.  B.  Mower 

P.J.   Hiintoy  . 

Geo.  W.  Clnrk  .... 
Spinney  fiCildwell  . 
Pierce  &  Kllis    .... 

Kimb:ill  Bros 

J.  J.  Grover  ... 
Bnrtlett  &  Donk    .    .   . 

J.  X.  Smith 

Jcilin  I)()U"hei-ty   .    .    . 

C.  R.  Ix.n(:.istei-  .  ,  . 
C.  II.  Abom  &  C<i  .  . 
\iro<:A.  Dolu  &  Co.  ,  . 
T.  P.  liicli.iidson  &  Co. 
Hi-<.wn&(Hiver  .  .  . 
Siow.-ll  &  Klmilna  .  . 
Gl'...  W.  Drtivnins  .  . 
John  Million  &  Son 
Bi-ecl  &  Wull-i  .  .  , 
Bicyd  &  Doitk  .   . 

C.  A.  Coflin 

C.  S.  Swi'ftser  .    . 
J.  T.  Monlion  . 
Moritim  &  Done    .    .   , 
W.  fl.  Holt    . 
I-:.  W.  &  C.  Y.  Mowii- 

E.  II.  Nevvlmli  .    .    . 
Geo.  ]>.  Wliiiil.-  .   .   ,    , 
J.  E.  F;.rr,ir&Co.  .   .    . 

F.  P.  Itui-iih,,,,!  ji  Co.    . 
l^'»vis&  Cllver  .    , 
James  I'lieliiii  .   . 

C.  II.  I!:K-h..||,.r  &  Co. 
T.  (;.  Mmpliy 

Carried  forivard,     .   . 
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;  ExHinrriNG  ths  Ci.*8SEa  of  Premises  to  which  Meters 
ARK  ATTAcnED — Conettided.} 


jht  forward, 
'orter .... 
&Lind9ey  . 
rindmm     -    - 


Bros I        do 

Frnsk  &  Co do 

pinnpy  &  Co do 

llows'Hall I  Building. 

ly  of  Music An 

ikthen 

&  Rckford 

id  House 

ViillMce  '.'.','.'.'.  '.  '.'.'.'.'.'. 
5elm«n 

llahe    .' 

ttrry 


do 
do 


Report    of   the    Superintendent. 


^on.   Edwin    Walden^   President  of  the   Public    Water 
•Board  : 

I  have  the  honor  to  present,  herewith,  the  Annual 
^^^port  of  the  Superintendent  for  the  year  ending  De- 
^^mber  31st,  1877. 

PONDS. 

The  ponds  are  in  good  condition,  and  have  required 

t^iit  little  expense   this   year.     The   water   now  stands 

higher  than  ever  before  at  the  same  season  of  the  year, 

breed's  Pond  standing,  on  January  1st,  at  14  ft.  82  in., 

and  Birch  Pond  at  12  ft.  lOJ  in. 

Early  in  the  summer  the  water  in  Birch  Pond  was  af- 
'^cted  with  a  microscopic  vegetable  growth  which  gave 
*'  an  unpleasant  odor  and  taste,  and  during  the  warm 
^^ather  no  water  was  used  from  that  pond  ;  all  the 
^^ter  for  the  use  of  the  city  was  taken  from  Breed's 
"otid,  and  proved  unexceptionably  good.  As  soon  as 
^*^e  cool  weather  of  the  fall  set  in  the  water  in  Birch 
"^nd  began  to  improve,  and  is  now  quite  equal  to  that 
^f  Breed's  Pond  in  quality  ;  and  it  has  been  used  ex- 
clusively for  the  supply  of  the  city  since  November. 

The  heavy  rains  during  the  spring  months,  and  the 
belting  of  the  large  amount  of  snow  accumulated  dur- 
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ing  the  winter,  brought  forward  so  large  a  quantity  oP 
water  at  once  that  the  ponds,  which  had  accumulated  a 
large  surplus  during  the  two  preceding  years,  were  un- 
able to  contain  it,  and  a  large  quantity  ran  to  waste. 
The  large  rainfall  of  the  year,  and  the  favorable  condi* 
tlons  for  yielding  a  large  percentage,  have  given  an 
amount  for  use  equal  to  53.12  per  cent,  of  the  rainfall, 
or  24.25  inches  over  the  entire  drainage  area  exclusive 
of  water  surfaces. 

Many  people,  judging  from  the  large  quantity  of  water 
which  ran  to  waste,  appear  to  think  that  the  actual  sup* 
ply  of  our  water  sources  is  much  larger  than  has  been 
represented,  and  that  the  city  is  in  no  danger  of  a  short 
supply  for  many  years  to  come.  If  we  were  sure  of  45 
inches  of  rain  every  year,  and  could  rely  upon  24]  inches 
being  available  for  use,  such  would  be  the  fact  ;  but  the 
rainfall  and  also  the  conditions  for  collecting  vary  from 
year  to  year,  which  facts  render  the  quantity  which  can 
be  made  avaihible  for  use,  for  any  given  year,  very  un- 
certain. The  following  facts  may  not  be  out  of  place  in 
this  connection  : 

It  is  generally  agreed  among  engineers  that  a  city  de- 
pending upon  the  yearly  rainfall  for  its  supply  of  water 
is   not  safe  from   a  water  famine  unless  the  supply  is* 
ample  in  a  year  of  minimum  rainfall. 

Mr.  Kirkwood,  who  stood  at  the  head  of  his  profes- 
sion as  a  Hydraulic  Engineer,  and  who  made  the  report 
upon  an  atlditional  supply  of  water  for  this  city  in  1876, 
estimates  the  available  quantity  that  can  be  relied  upon 
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from  Breed's  and  Birch  Ponds  at  1,135,570  gallons  per 
day,  a  point  at  which  we  have  very  nearly  arrived  at 
the  present  time.  The  records  at  Lake  Cochituate 
show  the  average  proportion  of  the  rainfall  available  for 
use,  for  nine  years  from  1863  to  1871,  to  be  37  per 
cent.,  varying  from  50  per  cent.,  the  largest  yield  of 
any  one  year,  to  26  per  cent.,  the  smallest  yield.  The 
average  rainfall  in  this  vicinity  is  reckoned  at  42  inches  ; 
records  have  not  been  kept  in  this  city  a  sufficient  length 
of  time  to  give  an  approximate  average.  The  lowest 
rainfall  in  any  year  since  a  record  has  been  kept  was  35 
inches,  in  1874.  The  records  at  Mystic  Lake  give  the 
rainfall  for  1870  at  24.65  inches,  and  for  1871  at  24.36 
inches,  only  a  fraction  of  an  inch  in  excess  of  the 
amount  yieldeil  by  the  area  draining  into  Breed's  and 
Birch  Ponds  during  the  past  year. 

With  a  rainfall  of  35  inches,  if  45  per  cent,  could  be 
utilized,  it  wouhl  yield  1,011,129  gallons  per  day,  and 
two  years  of  such  a  rainfall  would  exhaust  all  the  sur- 
plus water  now  held  in  store.  The  same  rainfall  by  the 
Cochituate  ratios  of  39  per  cent,  would  yield  only  876,- 
312  gallons  per  day,  leaving  us  the  second  year  with 
scarcely  any  resources. 

With  an  average  of  42  inches  of  rain,  if  50  per  cent. 
could  be  relied  upon  for  use,  the  yield  would  equal  a 
daily  consumption  of  1,379,416  gallons.  In  1875  the 
daily  consumption  in  this  city  amounted  to  1,291,471 
gallons.  By  a  careful  inspection  of  all  the  fixtures  in 
the  city,  to  prevent  waste,  the  consumption  has  been  re- 
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duced,  in  1877,  to  1,101,811  gallons  per  day,  or  to  56 
gallons  per  day  to  each  consumer,  which  is  below  the 
general  average  of  cities  in  this  vicinity  ;  but  taking 
this  moderate  consumption  as  a  basis,  and  allowing  for 
an  annual  increase  of  six  per  cent,  for  the  next  three 
years,  the  consumption  will  reach,  in  1880,  1,312,273 
gallons  per  day,  virtually  using  the  whole  available  sup- 
ply even  upon  a  basis  of  an  average  rainfall  with  favor- 
able conditions  for  collection. 

Considering  the  time  that  must  elapse  before  any  new 
supply  could  be  made  available  for  use,  it  would  appear 
to  be  the  part  of  prudence  to  make  provision  at  an  early 
day  for  a  permanent  and  ample  supply. 


RESERVOIR. 

The  Reservoir  is  in  good  condition,  except  the  outside 
slope  of  the  embankment,  which  remains  the  same  as 
Jit  hist  report.  The  road  has  been  repaired  and  is  now 
in  good  order. 

PUMPING    STATION. 

The  Engine  House  has  required  some  slight  repairs 
upon  the  roof.  It  is  hoped  that  in  the  spring  the 
grounds  may  be  fenced  and  otherwise  improved. 

The  engine  and  boilers  are  in  good  condition,  and  the 
en^^ine  continues  to  work  with  the  same  economy  as  in 
previous   years.     After  five  years'  use  it  now  runs  as 
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^ioioothly  as  at  any  previous  time.     The  small   duplex 
pump  has  not  been  started  up  for  the  year. 

The  furnaces  and  boiler  settings  have  been  thoroughly 
repaired,  and  may  last  one  or  two  years  more.  In  May 
a  small  crack  was  discovered  in  the  wall  of  the  low- 
pressure  cylinder,  near  the  bottom,  causing  a  leak  be- 
tween the  jacket  and  the  cylinder.  A  hole  was  cut  in 
the  jacket,  and  the  space  between  the  jacket  and  the 
cylinder  filled  with  type-metal,  which  so  far  stopped  the 
leak  that  no  trouble  has  been  experienced  since  ;  and 
the  duty,  which  had  fallen  off  in  May  some  ten  millions, 
^as  brought  up  to  the  usual  standard,  and  has  continued 
so  to  the  present  time. 

I  desire  to  call  your  attention  to  the  necessity  of  soon 

providing  another  engine  ifor  pumping  service.     All  ma- 

<^Uinery  is  liable  to  break  down.     Heretofore  the  small 

duplex  pump  has  answered  as  a  reserve  by  running  it 

Constantly  when  called  into  use  ;  but  we  have  about  out- 

gt'own  that,  so  that  if  a  break  of  any  magnitude  should 

Occur  the  supply  of  the  city  might  be  endangered  before 

*'he  necessary  repairs  could  be  made.    It  will  take  nearly 

^  year  for  a  new  engine  to  be  built  and  set  up  ready  for 

^^G.     If  there  should  be  an  improvement  in  business  the 

^Otiaing  year  the  present  consumption  of  water  is  likely 

^^    be  much  increased,  thereby  rendering  the  situation 

^till  more  critical.     I  would  therefore  recommend  that 

^'^e  necessary  steps  be  taken,  at  an  early  day,  to  procure 

^  new  set  of  pumping  machinery. 
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PIPES. 

There  has  been  laid  during  the  year  1877,  in  varic 
streets  and  courts,  859  feet  6  inches  of  6-in.  pip 
1,182  feet  4  inches  of  4.in.  pipe  ;  1,284  feet  5  incl 
of  2-in.  pipe  ;  107  feet  10  inches  of  li-in.  pipe  ; 
feet  of  1-in.  pipe.  Four  hydrants  and  eight  gates  ht 
been  set  in  connection  with  new  pipe.  Two  4-in.  pi] 
and  two  2-in.  pipes  have  been  connected  with  factor 
for  fire  purposes.  Two  2-in.  stand-pipes  for  water-ca 
and  249  services  have  been  put  in,  of  aggregate  len| 
of  10,936  feet,  making  the  total  length  of  service-p 
laid  in  the  city  29  miles  3,324  feet. 

Eighty-four  leaks  in  pipes  have  been  repaired,  and 
the  pipes  are  believed  to  be  in  good  condition.  The 
hydrants  have  received  careful  attention,  forty-th 
have  boon  repaired,  and  all  are  now  in  good  work 
order.  Eight  gates  have  been  repaired,  twenty-tl 
now  gato-boxes  and  five  service  boxes  have  been  set 
roplaoo  those  that  were  rotten. 

Annexed  please  find  the  usual  tables  and  diagra 
sliowing  the  raiun\ll,  height  of  water  in  ponds  for  € 
month,  and  consumption  of  water  for  each  day. 

Uospootfully  submitted. 

I^ANIEL  WALDEN,  Supbrintenden' 
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PIPES. 

There  has  been  laid  during  the  year  1877,  in  various 
streets  and  courts,  859  feet  6  inches  of  6-in.  pipe ; 
1,182  feet  4  inches  of  4-in.  pipe  ;  1,284  feet  5  inches 
of  2-in.  pipe  ;  107  feet  10  inches  of  IJ-in.  pipe ;  37 
feet  of  1-in.  pipe.  Four  hydrants  and  eight  gates  have 
been  set  in  connection  with  new  pipe.  Two  4-in.  pipes 
and  two  2-in.  pipes  have  been  connected  with  factories 
for  fire  purposes.  Two  2-in.  stand-pipes  for  water-carts 
and  249  services  have  been  put  in,  of  aggregate  length 
of  10,936  feet,  making  the  total  length  of  service-pipe 
laid  in  the  city  29  miles  3,324  feet. 

Eighty-four  leaks  in  pipes  have  been  repaired,  and  all 
the  pipes  are  believed  to  be  in  good  condition.  The  fire 
hydrants  have  received  careful  attention,  forty-three 
have  been  repaired,  and  all  are  now  in  good  working 
order.  Eight  gates  have  been  repaired,  twenty-three 
new  gate-boxes  and  five  service  boxes  have  been  set,  to 
replace  those  that  were  rotten. 

Annexed  please  find  the  usual  tables  and  diagrams, 
showing  the  rainfall,  height  of  water  in  ponds  for  each 
month,  and  consumption  of  water  for  each  day. 

Respectfully  submitted. 

DANIEL  WALDEN,  Superintendent. 
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TABLE  II. 

SHOWING  THE  CONSUMPTION  OF  WATER  FOR  THE  YE 

ENDING  DECEMBER  31,  1877. 


Month 


January 
February 
March    . 
April  .   • 
M^ay    .   . 
June   .    . 
July    .   . 
August  . 
September 
Octol)er 
November 
December 


•d  • 


s 


a 
Ma 


e 


Gallons. 


Gallons.    !    Oallons. 


32,362,530 

29,270,957; 

32,449,547 

31;749,542 

31,735,658 

36,070,151 

39,8-25,121 

38,886.250 

38.083..^64 

32,895.708 

28.892,864 

29,939,501 


1,043.952 
1,045,391 
1,046,759 
1,058,318 
1,023.731 
1,202,3.38 
1,284,681 
1.254. .395 
1,269,445 
1.061. 15V 
963,095 
949.920 


Tot's  &  averag's'     402.161,193    1,101,811 


1,439 

1,368 

11,559 

178,607 
82,343 

15,050 


30,286     63.'>^ 

208,293 
98,057 
13,175 

55.!l 


.  =  -,M 


.    ^  t 


t 


r      \ 
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SHOWING    THE    DEPTH   OF    WATER    IN    THE    PONDS    FOR 
EACH  WEEK  DURING  THE  TFAR  1877. 


IBiwd'i    Birch 

Breed' 

Bircli  [ 

jPond. 

P-BCL 

Pond. 

j  Poiid,  1 

Dale.       Ifi  Id. 

Flln. 

Itale 

ri^  In. 

tZ\ 

■J^n.         113   4i  ilO   9 

M>.y 

~i2!]8;T 

"^|; 

W 

»13l  a  IlO,  7 

19IR    1 
Sft'lS 

5 

13  Hj  0    llOIOi 

5    '< 

SOU   31    1011 

June 

2iI8 

Hi 

27|!3|lli    11    0_ 

9118 

111 

1 

J'eb.         3  14   Oi'll    Ol 

ml  17, 

1    1 

lOluf  4    III    1} 

23jl7i   1 

1>    , 

1714,  6    III    31 

30,  l«   ft 

13,  B   , 

S4'l4   31    tl    5i 

I..Iy 

7  Ifi   0 

13'  81 1 

Mnrch    3h|  7     12  0 

1411.11  9 

13,  8    1 

1!° 

10  IB    1    '13,  B 

Sliis'  2 

13   61 

17,17   2    il3   2 
2417(10     13,  71 

2fl,N,  7 
August   4)l4   0 

13   41  . 
13   31  1 

■131 

31,17,  81    m'   1 

Ilir3   6 

13   21 1 

April      7'l7i  81   14 

oi 

18  13    H 

1312 

SlOl 

14. 17,  7      14 

85li3   71 

13|   11  ' 

i 

2117  11    114 

si 

S-pt. 

Ilia    1 

13|   1    ; 

«I8   01    14 

41 

811    01 

i«iii  ; 

Mm        518   8    Il4 

fil 

I5|I0.11 

is|  91  ! 
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TABLE    IV. 

EXHIBITING   THE  RAINFALL   AT  THE  PUMPING    STATION 

FOR  THE  YEAR  1877. 


d 

o 


fib 


•c 

P. 
<5 


►> 

S 


d 
s 

•-9 


s 

•-9 


P 


I 

a 


o 


a 

e 
► 


I 


1. . . . 

.62 
.02 

.09 



.03 
.35 

.31 

.»? 

.11 
.08 

2.... 

5.42 

'**!» 

3 

^ 

.15 

*"!« 

.89 

5 

!86 

.04 

!!!!!! 

.20 

1.00 

.6.5 

.02 

■  •       •  •  • 

1 

.87 

.tt 

6.:.:  ::::*:::::::: 

1.05 

g 

.05 

.87 
.29 

9....  .... 

.80 

.20 
.35 

.05 
.41 

..•iO 
.71 
.01 
.(»2 

.08 

.97 

10 

.05 

11 



1 

.65 

12 

.33 

«  •  •  • 
•  •       • 

1  (\'\ 

.G4J 
1.15 

i 



.«2 

13 

1 

.12 

01 

14 



.02 

15 

.74 



H; 1 

.15 

!i6 

AS) 

.01 

.09 



.10 

Ml 

17 

.40 

18 

.05 

.11 

Ati 

1.15 

.12 
.18 

•  •••  •  •  • 

.45 
.47 
.29 
.22 

20 

.05 



.20 

21.... 

.20 

.09 

oo 

.85 
1.05 

.02 

.15 

23 

1 

24.... 

I       .75 1 

• 
••••••      • 

.V> 

::::::::::::!::::::  ::::::i::: ::: 

2.') 

1 

.37 

'     1.46 

1  "  •          ' 

'       .03 

2.H 
2.34 

2(J 

2.11) 

27. . . . 

1       V 

.08 

1 

2x . . . . 

.04 

' 

.65^ 
.20 

.31 

1       -11 

,       .05 

;     .03 

, 

o\) 

' 

.88 
1 

30 1 

.21 

1 

.13 

1 

.02 

31 

.OS 

...:I.i::::::  ::::;: 

.57 

1 

3.22 

1 

T«)ts. 

.S4 

8.2.S 

1        3.85 

l.?)4 

.239 

3.17 

1     3.79 

.6<{ 

9.2U 

'    7.5<; 

.73 

Total  rainfall  for  the  year,  45. G5  inches. 
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TABLE    V.  . 

SHOWING  THE  AMOUNT  AND  SIZE  OF  PIPK   LAID  IN  THE 

YEAR   1877. 


Namki  of  Strkrts. 


SiZK  OF   PiFE  IN  INCIIE8. 


Street. 


Hanover     .    . 
Oak  wood  Ave. 
Empire  .   .   . 
Friend  St  Ct. 
TremonlCt.  • 
Goodwin's  Ct. 
Allen  Ct.    .   . 
Orange  (^t,     . 
Bloomfield  Ct. 
Fayette    .   .    . 


Totals 


From 


Wivshinjiton 

Chatham 

Extension 

Extension 

Tremont 

Ingalls 

Fayette  Ct. 

Fayette    . 

i  Fayette    . 

Extension 


To 


Johnson 
Wellington 


Orangp  Ct. 
Allen  Ct. 


1  « 

4 

501.4 

859. 9j 

209. 

2\t8. 

174.  . 

• 

H59.9 

1.182.4 

li 


141.6 

277. 

165. 

1V)7.4     41. 
342.9 
KiO.lO 


17.6 
30.10 


18.6 


1,248.5,  Un.lO 


31 


31 


Total  extension  of  street  mains  in  1877  3.463  ft.  4  in. 

Previously  laid 48  miles,  5.109  ft. 

Total  simoimt  of  pipe  laid  to  date  ...     49  miles,  3,294  ft. 
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TABLE    VI. 

SHOWING    THE    NUMBER    AND    LOCATION  OF   GATES   SET 

IN  THE  YEAR  1877. 


Street.  Location.  !  Inches. 


Hanover  St.  .  '  15  ft.  N.  of  S.  line  of  Hanover  Street. 

On  a  line  with  the  E.  side  of  Johnson  Street.  4 

Hanover  St.  .   16  ft.  9  in.  N.  of  S.  line  of  Hanover  Street.  ' 

On  a  line  with  the  W.  side  of  Washington  Street.    •         4 

Oak  wood  Av.'l3  ft.  S.  of  N.  line  of  Oakwood  Avenue. 

On  a  line  with  the  E.  side  of  Chatham  Sta^eet.  6 

Tremont  Ct.     5  feet  10  in.  E.  of  W.  line  of  Tremont  Court. 

6  in.  N.  of  N.  line  of  Tremont  Street.  4 

Goodwin's  Ct.  10  feet  W.  of  E.  line  of  Goodwin's  Court. 

6  in.  N.  of  N.  line  of  Ingalls  Street.  9 

Orange  Ct.     .  6  ft.  6  in.  S.  of  N.  line  of  Oi-ange  Court. 

On  a  line  with  the  E.  side  of  Fayette  Street.  9 

Bloonifield  Ct.  22  ft.  S.  of  N.  line  of  Bloomfield  Court. 

On  a  lino  with  the  E.  side  of  Fayette  Street.  2 

Payette  St.     .   12  feet  VV.  of  E.  side  of  Fayette  Street. 
J 6  in.  S.  of  N.  line  of  Collins  8t. 3 

Tofcil  number  of  gates  set  in  1877 8 

Number  of  gates  previously  set 325 

Total  number  of  gates  set  to  January  1st,  1878 333 
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TABLE    VII. 

SHOWING    THE    NUMBER    AND    LOCATION    OF    HYDRANTS 

SET   IN  1877. 

Street.  Location.  No. 

-—  j  -     -  •     "■  -       ■ 

Friend  Street  Ct.  .  400  ft.  S.  from  Friend  Street 1 

O.ikwood  Avenue    35  ft.  W.  from  Clinton  Street I 

Oakwood  Avenue  iCorner  of  Wellington  Street 1 

Tremont  Court     .    146  foet  N.  from  'Fremont  Street I 

ToUil  hydriints  set  in  1877 4 

Previously  set 362 

Total  Hydrants  set  to  date 366 
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TABLE    Vm, 

SHOWING  THE  NUMBER  AND  8IZB  OF  SERVICES   PUT  IN 

IN  1677. 


Month. 

Siie  of  Pipe. 

9  inch.       llhioh.     Uinch.  |    1  inch. 

1                 1 

1  inch. 

Total. 

No. 

Lengtb.! 

1 

No.;  Length.!  No. 

Longth. 

No.jLmigtli. 

Na 
I7 

Loogtlu 

No.j  Lea^b. 

April 
May 

1 

6 

449.4 

681.7 

ts!  1,130.11 

9 

eo.i; 

! 

9 

183  1 

41 

U710^1 

45;  1.1133.3 

June 

1,      80 

95 

0:11.9 

96   1,060.9 

July 

9;  *  951.4 

19 

837Ji 

91 

1,068.6 

Aug. 

I 

■      1 

9     100.0 

30 

1,008.5 

39 

1,103  J 

Sept. 

1  109 

4 

404.0 

98    «6.8 

33 

1.433.5 

Oct. 

1 

99.6     1 

916.5     1 

919.11 

1 

8.6 

3.11.317.9 

37 

1,647.6 

Nov. 

3      77.4 

8;    385.5 

11 

3690 

Deo. 

1 

95.9 

1 
1 
1 

1 

■    101.4 

93 
i94 

740.10 

95 
953 

667.4 

Tot's 

4 

177.9 

1 

!    916.5!    9 

314.11 

99 

'l,746.fi 

8,480.0 

10,036. 
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Mohtlily  tm^an 43  5 

Montiily  raiTilall 9.08 


SEVENTH  ANNUAL  REPORT 

OV    THIt 

Public  Water  Board 
city  of  lynn. 

FOR  THE  YEAR  ENDING  DEC.  31.  1878. 


LYNN: 

JOHN   MACFAR],ANE   &.   CO.,  PRINTERS, 

So.  m  MVNKOK  STRKKT. 


PUBLIC   WATER   BOARD. 


OFFICERS    FOR    1879. 
EDWm  WALDEN,  President, 

TWO  TEARS. 

JAMES  PURINTON, 

ONE   YEAR. 

THOMAS  B.  NEWHALL, 

THREE   TEAKS. 

DAVID  H.  SWEETSER, 

FOUR    YEARS. 

JAMES  N.  BUFFUM, 

FIVE    YEARS. 

S2ip€rinte7id€nt  and  Cleric^ 
DAMEL  AVALDEX. 


Water  liegistrar, 
SIMON    J.    RONEY. 


Pumping  Engineer^ 
WILLIAM  H.  MESSINGEK. 

Inspector^ 
CHARLES  II.  CLIFFORD.    . 

Foreman  of  Pipe   Worl\ 
EDWIN  MAXWELL. 


ANNUAL     REPORT 


OF     THK 


PUBLIC    WATER    BOARD. 


Office  of  Public  Water  Board,] 

February  17,  1879.  ) 

In  compliance  with  a  requirement  of  the  Ordi- 
nance relating  to  the  water  supply  of  Jthe  city,  the 
Public  Water  Board  hereby  present  to  the  City  Coun- 
cil their  Seventh  Annual  Report.  In  connection  here- 
with will  be  found  the  Reports  of  the  Superintendent 
of  the  Works  and  of  the  Water  Registrar,  as  sub- 
mitted to  the  Board  at  the  beginning  of  the  present 
year.  These  reports  are  so  full  in  the  information 
they  affoi'd,  both  as  to  the  condition  of  the  works 
and  the  financial  standing  of  the  department,  that 
but  little  can  be  added  without  repeating  what  is  al- 
ready well  and  clearly  stated. 

The  Superintendent's  Report  contains  carefully 
prepared  tables  showing  the  rain  fall  for  the  year,  the 
consumption  of  water  by  daily  and  monthly  averages? 
the  varying  condition  of  the  water  sources,  the  record 
of  the  pumping  works,  and  such  other  information 
relating  to  the  Department  as  will  assist  in  determin- 
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care.  Three  hundred  and  eighty-one  fire  hydrants, 
three  hundred  and  fifty  stop  gates,  and  thirty-nine 
hundred  services  are  connected  therewith.  Some  at- 
tention, also,  must  be  given  to  the  storage  and  dis- 
tributing reservoirs.  The  engine  house  must  be 
visited  frequently,  and  a  store  of  supplies  for  the 
pumping  machinery  be  kept  on  hand.  The  work- 
shop must  be  .furnished  with  tools  and  materials 
for  the  work  the  dei)artment  is  called  upon  to  do. 
In  the  busv  season  there  must  be  laborers  em- 
ployed,  and  planning  and  arrangement  for  the  prose- 
cution of  out-door  work.  Foi'  the  well-working  of  so 
iuiportaut  a  department  of  city  attairs  the  Superin- 
lendont  is  lai'*relv  held  responsible.  The  manv  duties 
the  position  imposes  are  not  borne  without  care  and 
anxiety.     A  ;^^ate  closed    which   should  be  open,  the 

iniliirc  ul'  :i  livdr.inr  to  work  etVectivelv,  an   interrui.H- 

»  »  I 

tion  ill  llir  >n|)])ly  of  water  from  wliatever  cause, 
brin.us  ilown  \\\)nu  the  SuiKTintendciit  the  public  cen- 
siij-e.  Tlie  [niblic  dors  not  too  willingly  acce|)t  ex- 
planations and  apojnu'irs.  Tn  win  sue(*ess  in  a  line  of 
dntirs  so  vai'iou^  and  so  responsible,  one  nmst  have 
hi'-  lirarl  in  lii-«  woi'k.  A  likinj:'  for  the  work  in  band, 
an  (\\'pei*i(Mi<-e  t<>  u'liide,  *-onie  kn<»wledge  ol'  niaehiner\- 
and  of  inathenialic-',  l:oo(1  iuiliiinent  and  abilitv  to  act 
proni|)lly,  are  >onie  of  the  <iuaIiiieations  lo  be  di'sirod 
in  a  sn|)ei'inten(l('nt  of  A\atei-  works.  AVe  think  it 
onr  (lutv  to  add.  liiat  th«'  <ueee-^  which  has  attended 
the  eondnet  of  the  Water   Department  in  this  city  is 
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in  good  part  due  to  the  industry,  faithfulness,  and  in- 
telligent supervision  of  that  officer,  and  to  the  capa- 
ble and  faithful  assistants  who  have  worked  under  his 
direction. 

PUMPING     ENGINES. 

The  Leavitt  pumping  engine  connected  with  the 
works  keeps  up  the  remarkable  duty  heretofore  re- 
ported. The  Superintendent,  in  his  report,  calls  at- 
tention to  the  small  outlay  which  has  been  required 
to  keep  it  in  repair,  and  the  economy  with  which  it 
has  done  its  work. 

In  our  last  report  we  called  the  attention  of  the 
City  Council  to  the  necessity  that  existed  for  dupli- 
cating the  pumping   machinery.     The  reasons  then 
given  have  acquired  additional  force.       Every  year 
adds  two  or  three  hundred  to  the  list  of  water  takers. 
^'iV'ith  the  anticipated  improvement  in  business  affairs 
y^xW  come  a  considerabl}-   increased  consumption   of 
"W'ater.     The  small  engine  now  relied  upon  to  supply 
t^e  reservoir,  in  case  of  accident  to  the  large  one,  is 
T^ot  equal  to  the  work  which  would  bo  required.     A 
ftiU  year  will  be  needed  to  contract  for,  build  and  set 
^p,  an   engine   of  the   capacity   desii-ed.     The   low 
I       prices  now  prevailing  for  heavy  machinery,  and  the 
low  rate  of  interest  at  which  a  loan  can  be  eftected 
iov  the  purchase,  suggest  that  no  desire  to  postpone 
expenditure  sliould   be   indulged  in   a  mattei-  o^*  so 
much  importance.     Hoping  for  a  favorable  consider- 
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works  in  Saugiis,  arc  to  be  assumed  by  the  City  of 
Ijyiin. 

About  a  mile  and  a  quarter  of  pi]>es  have  been  laid, 
and  llie  distribution  reaehes  the  most  thiekly  settled 
portion  oi'  the  village.  The  eonnection  with  the  works 
of  the  city  was  made  late  in  the  Fall,  and  twenty-five 
services  weiv  put  in.  More  will  be  added  when  the 
season  for  out-door  work  is  reached.  The  income 
from  water  takers  in  East  Saugus  will  of  course  be 
small,  but  will  increase  as  the  years  go  on.  The  ex- 
|)cnbc  of  supplying  them  will  also  be  small,  and  could 
scarcely  be  reckoned.  If  both  parties  to  the  contract 
art*  benefited,  it  is  well  that  it  exists. 

A  small  neighborhood  in  Swampscott  is  also  ac- 
commodated by  these  works.  The  takers  are  few, 
but  th(»  convenience  of  an  abundant  supply  was  re- 
garded by  them  as  worth  the  cost  of  laying  t^even- 
tccn  hundred  feet  of  pii)e  to  obtain  it.  A  short 
time  only  will  i)ass  before  the  small  but  thrifty 
towns  just  over  our  borders  will  feel  the  necessitv 
lor  a  mori'  general  supj)ly.  lu  almost  every  direc- 
tion our  <'ity  distribution  reaches  their  very  bound- 
aries, and  ari'angements  will  soon  be  possible  where- 
by the  advantages  of  a  public  water  supply  will  be 
eonnnon  to  them  all. 

K  VT  K 1 1  'IS     AM)     !•:  X  PKX 1  )ITU  K  KS . 

The  books  of  the  Registrar  show  that  the  receipts 
of  the  department  (or  the  past  year  w-ere  §09,894.81. 
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Deducting  therefrom  the  receipts  for  extra  pipe  laid, 
labor,  etc.,  amounting  to  f  2,324.67,  the  legitimate  in- 
come will  be  found  to  be  $67,570.14.  The  amount 
uncollected  at  the  close  of  the  year  was  $226.09 
larger  than  for  the  previous  year;  which,  added  to  the 
amount  already  given  as  cash  receipts,  carries  the 
revenue  for  the  year,  less  all  abatements  made,  to 
$67,706.23.  The  revenue  for  1877  was  $63,792.46, 
showing  an  increase  in  revenue  for  the  year  1878,  of 
$4,003.77. 

The  maintenance  account  shows  an  increase  in  the 
expenses  during  the  year  of  $628.07,  the  total  ex- 
penditure for  maintenance  being  $9,680.45.  The  in- 
terest on  Water  Debt  was  $58,790;  total  for  interest 
and  maintenance  $()8,470.45.  Deficiency  of  income 
to  meet  interest  and  maintenance,  $674.22. 

The  constniction  account  was  int-reased  during  the 
year  $18,351.32.  Of  this  amount  $10,636.61  was  ex- 
pended in  laying  distribution  pipes,  and  the  setting 
of  hydrants  and  stop-gates.  $4,491.67  was  required 
to  meet  the  cost  of  new^  services,  and  short  lines  of 
nmall  size  pi[)e  laid  in  courts  and  places  ;  and 
$1,663.89  was  expended  in  raising  the  dam  at  Breed's 
Pond. 

The  amount  of  distribution  pipes  laid  the  i)ast  year 
was  considerably  in  excess  of  the  recommendations 
of  the  Board.  The  return  from  water  takers  on  these 
new  lines  is  very  small,  and  for  some  years  to  come 
the  income  will  not  equal  the  interest  on  the  outlay. 
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came  a  credit  to  that  account.  Deducting  the  amount 
of  these  sums  from  the  gross  cost  of  the  works,  there 
remains  a  balance  of  $49,630.39,  which  amount  repre- 
sents the  appropriations  and  transfers  made  by  the 
City  Council  for  the  extension  of  the  works,  and  to 
meet  deficiencies  in  income  for  interest  payments, 
other  than  as  above  referred  to.  The  facts  above 
given  may  be  condensed  into  the  following  statement : 

Net  cost  of  city  works  to  Jan.  1,  1879  $950,339  25. 

Total  deficiency    of    income    to  meet 

interest  and  maintenance   ....  66,670  48 

Total  gross  cost  of  the  works  to  date  $1,017,009  78 

This  expenditure  has  bee'n  provided  for 
by  the  issue  of  bonds  and  notes  of  the 
city,  now  representing  the  water  debt, 
to  the  amount  of $921,500  00 

Unappropriated  funds  in  city  treasury, 
January,  1871,  transferred  to  con- 
struction account 22,929  34 

Premium  on  sale  of  city  bonds,  1875,  to 

construction  account 16,200  00 

Premium  on  sale  of  water  bonds,  1878, 

to  construction  account 6,750  00 

Appropriations    and  transfers   by   City 
Council  to  construction  account,  other 

than  as  above  given 49,630  39 

$1,017,009  78 


FINANCIAL     STANDING. 

From  the  foregoing  statements  regarding  the  cost 
of  the  works,  the  interest  on  the  water   debt,  the 
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maintenance  aoeonnt,  and  the  receipts  of  the  depart- 
ment, it  will  be  plainly  seen  that  the  water  works  of 
the  city  are  now  wholly  self-supporting.  Nor  is  it 
likely  that  anv  outlav  will  hereafter  be  made,  either  to 
increase  the  water  supply  or  the  capacity  of  the 
works,  that  will  increase  the  interest  account  to  an 
amount  larger  than  the  balance  of  receipts,  after  der 
ducting  the  annual  expenses  for  maintenance. 

If  the  present  supply  should  be  supplemented  by 
bringing  forward  to  Birch  Pond  the  waters  of  either 
Hawkes  Brook  or  Penny  Brook,  and  another  engine 
should  be  added  to  the  pumping  works,  the  receipts 
will  still  be  sufficient,  if  no  reduction  of  rates  l>e 
made,  to  meet  the  interest  on  the  entire  cost  of  con- 
struction and  the  expenses  of  maintenance. 

§350j000  of  the  water  loan,  bearing  seven  per  cent. 
interest,  malurod  in  July  la:?t.  The  City  Treasurer 
provided  for  this  payment  by  the  sale  of  an  equal 
amount  of  five  ])er  cent,  bonds,  receiving  thereon  a 
j)reniiuin  of  about  two  per  cent.,  or  •^().7oO.(KJ.  The 
interest  on  the  water  debt  the  present  year,  will 
therefore  l)e  decreased  S7,(KK),  and  the  total  interest 
|)jiynients  for  the  cMrrent  year  will  drop  to  S5],71X). 
If  we  estimate  the  inainti*nan(*e  aeeonnt  for  the  year 
at  .SlO,iKK),  the  total  requirement  for  these  two  items 
will  be  >^)l,7iMj.  The  revenue  of  the  department  for 
tlie  past  y(*ar  was  i?G7,71M).2ri;  and  the  gain  in  receipts 
over  those  ol*  llie  [)reeeding  year,  was  i>4:,0(1JJ.77. 
To    estimate    the    revenue    of    the    present    year    at 


P'" 
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$70,000  will  not  be  regarded  as  naming  figures  which 
probabilities  do  not  warrant.  If  these  estimates  shall 
prove  correct,  the  excess  of  revenue  above  the  inter* 
est  payments  and  expenses  of  maintenance  will  be 
not  less  than  $9,000,  which  sum  will  be  carried  to  the 
sinking  fund,  already  established,  for  the  reduction  of 
the  water  debt. 


EDWIN  WALDEN, 
JAMES   PURINTON, 
THOMAS  B.  NEWHALL, 
DAVID   H.  SWEETSER, 
JACOB   M.  LEWIS, 


■  Public  Water  Board, 


Report  of  the  Water  Registrar. 


To  Hon.  Edwin   Walden^  President  of  Public  Water 
Board : 

Deak  Sir:  —  In  compliance  with  the  requirements 
of  the  City  Ordinance,  T  herewith  resj)ectfully  sub- 
mit the  Report  of  the  Water  Registrar  for  the  yeai' 
ending  December  31 ,  187S. 

sp:rvices. 

The  whole  number  of  services  in  use  on  the  first 
of  January  1878,  was  3,667;  number  of  new  services 
put  in  during  the  year,  was  231;  number  discon- 
tinued,—  the  buildings  being  moved,  —  was  6;  leav- 
ing total  number  of  services  in  use,  January  1,  1879, 
3,892. 

The  city  is  furnishing  water  to  25  services  in  East 
Saugus,  and  to  9  in  Swampscott.  The  number  of 
services  shut  off  for  non-payment  of  watei*  rates,  was 
55 ;  let  on  again  by  payment  of  rates  and  fines,  1 1 : 
number  let  on  without  payment  of  the  usual  fines, 
(property  changed  owners),  5;  num))er  still  remain- 
ing off,  39;  number  let  on  that  was  shut  off  before 
1878,   12;   services   shut   off  by  request,    (premises 
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vacant),  128;  let  on  again,  (premises  reoccupied), 
52;  number  still  remaining  oft',  76. 

All  places  supplied  with  city  water  have  been 
visited  during  the  year,  and  all  leaky  fixtures  re- 
paired. 

The  ratio  of  increase  in  the  number  of  sei'vices  for 
the  last  four  years  has  been  as  follows: 

In  1875   ....   .5.25  per  cent.      In  1877  ....   7.60  per  cent. 
1876   ....   6.54       '^  I        1878  ....   6.14 

There  is  now  due  on  account  of  water,  including 
metre  rates  due  the  first  of  January,  1879,  for  the 
last  quarter,  the  sum  of  $2,739.22;  on  account  of 
extra  pipe,  labor,  etc.,  the  sum  of  $238.99. 


RFX'KIFrS   FOR   TIIK    YKAR    1878. 

For  use  of  water  for  Jill  purposes     ....  SG7.461    14 
For  (iiR'S  —  water  shut  olf  and  let  on  airain  4G  00 

For  rents 63  00 

867,570   14 

Kxtra  pipo,  lal)or,  ete 2,324  67 


Total  receipts S69,8J)4  81 

.Ml  ()('   which  has  l)ccii  |)ai(l  into  the  city  treasury. 


THE   WATER   REGI8TRAK. 


TEMENT   OF    REVENUE    FOR    1878. 

867,570  14 

2,739  22 

$70,309  36 

^nning  of  the  year  2,513  18 

667,796  23 

63,792  46 


«4,003  77 


NTKREST,    MAINTENANCE   AND 
TO  JANUARY    1,    1H79. 

$58,790  00 

9,080  46 

868,470  45 


67,796  23 


meet  interest  i 


674  22 

ni(Kl 65,996  26 


ue  to  meet  cost  of 

St  to  dnto     .    .    .  S6G,670  48 
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KXPENDITURES   FOR  THE  YEAR   1878. 

MAINTENANCE. 

Salaries  and  ottlce  expenses $3,208  45 

Repairs  on  services  and  miscellaneous    .    .  781  94 

Repairs  on  mains,  hydrants  and  gates    .    .  675  46 

Repairs  on  reservoir 94  50 

Labor  at  Breed's  Pond 16  67 

Lalx»r  at  Birch  Pond 8  70 

Repairs  on  Engine  House 186  98 

Pumping,  wages,  coal,  oil,  waste,  etc.    .    .  3,826  67 

Stable,  liay.  grain  and  repairs 886  08 

Ti^tal  maintenance ^           $9,680 


CONSTKUCTIOX. 

Sorvioos  'Mu\  k'OUvx  mains 84,491  G7 

I )isiribntinir  mains,  hydrants  and  urates  .    .  10,630  61 

Motors 314  98 

Lniul  ihnnniTos  at  Birch  Pond 820  17 

Hnu'd's  Pond,  raisintr  dam 1,663  89 

Knirintvrinii * 100  00 

Knixino  llonso  and  h\nd 324  00 


818,351  3 
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TOTAL    EXPENDITURES   TO   JANUARY    1,    1879. 

Brt^ecVs  Pond,  land  and  buildings    ....  $31,965  80 

Birch  Pond  and  land 43,630  07 

Pipe,  conduit  and  right  of  way 43,785  98 

Reservoir  and  land 131,482  80 

Force  main  and  land 24,614  00 

Engine  House  and  land 55,436  79 

Engine  and  boilers 63,444  72 

Distributing  mains,  h3'drants  and  gates  .    .  466,247  39 

Services  and  court  mains 106,840  34 

Meters 4,585  55 

Workshop  and  stable 1,696  65 

Engineering 8,564  99 

$982,294  58 

CREDIT. 

By  amount  received  for  extra  pipe,  etc.  .    .  31,955  33 


Total  net  expenditures  to  date     ....  $950,339  25 

All  of  which  is  respectfully  submitted. 

Simon  J.  Roxey, 

Water  Registrar. 
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STATEMENT 

SHOWING    THE    Nl'MBBR    AND     KINDS    OK    FIXTIKKS 
TAIXED    WITHIN    THE    PKEMISES    OF    WATEU-TAKEKS 
DECEMBEK    M,    1878,    AS    COMPARED    WITH    THE    PREV 
YEAR. 


Kluil  of  Fixtures. 


Faucets   

Bath  Tubs 

Water  Closi?ts  —  pau 

Water  Closets — hop|K*r 

Water  Closets  —  sclf-actiii;;  liopper 
Hand  Hose 


1K77.        1878. 


G,870 
398 
976 
105 
I 
S»72 


7,307 

1.071 
71 

1,038 


Totals i  9.323  I  9,911 


IiuTeaise.  |  IHh 


437 
2!» 
9.-» 


ci; 
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^^^n.ount  braugJU  forw(}rd,  $54,690  80 

2    Laundries 93  18 

^^1    Fire  Hydrants  and  4  Reservoirs 10,000  00 

Building  purposes C5  28 

Filling  Cistern  and  Tanks 16  65 

Watering  Streets 2,520  23 

Filling  Goldfish  Pond 75  00 

Total  receipts  for  water $67,461  14 


SHOWING  THE 
MEXT,  SINCE 
THE  CITY,  IN 

From  October  1 , 
From  January  1 , 
From  January'  1 , 
Irom  January  1 , 
from  January  1, 
from  January  1, 
from  January  1 , 
from  January  1, 


STATEMENT 

YEAULY   KEVKNITE   OF   THE 
TH«   FIRST   INTKODIXTION 

1871. 

1871,  to  January  1,  1872 

1872,  to  January  1,  1873 

1873,  to  January  1,  1874 

1874,  to  January  1,  1875 

1875,  to  January  1,  1876 

1876,  to  January  1,  1877 

1877,  to  January  1,  1878 

1878,  to  January  1,  1879 


WATER  DEPART- 
OF   WATER   INTO 


88,989  00 
27,568  16 
47,992  61 
53,545  61 
52,553  26 
60,867  12 
64,002  50 
67,570  14 


$383,088  40 


y 
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STATEMENT 


SHOWING     THE     Nl'MBER    AND     KINDS     OF     KIXTl'KES    ilKT 
TAINED    WITHIN    THE    PREMISES    OF    WATER-TAKERS,   ' 
DECEMBER    :U,    1878.    AS    COMPARED    WITH    THE    PREVIO 
YEAR. 


Kind  of  Fixtures. 


Faucets    

Bath  Tubs 

Water  Clos(?ts  —  pan 

Water  Closets —  hopper 

Water  (^losets  —  sclf-aetinjj:  hopper  . . . . 
Hand  Hose 


Totals ;  *>.:?23 


Increase,  i  IKm-a 


437 


(>4> 
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Eastern  Railroad  Company 

B,  R.  B.  &  L.  R.  R.  Company.. 

Li.  &  B.  Rnlhv-ay  Compauy 

Samuel  M.  Bubier 

F.  J.  Kidder 

P.  P.  Tupley  4  Co 

Angustaa  B.  Martin 

^UK  

L.  B.  Frazlcr 


A.  M.  Wooldredgc 

Jamex  N.  Buflliin  &  Co. 
&Co 


K.  W.  Drown  &  Son 

Kcene  Brotlierx 

Tt:  &  Son  , 


:::::::::::::::::::::;::::::::::: 

{hrritd  fnneanl 
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[Table  Exiiibitino  thk  Classes  of  Premises  to  whicu   Meters  ai:e 

ATTACH  EI).  —  ContinuPih 


Name. 


Cl»»8. 


Size. 


liroinjht  fnnrard , , 

Luther  S.  Johnson , 

A.  M.  Woohircdije 

Isaac  M.  Attwill 

Benianiin  Dupar  v<^  Co 

GeoVu:o  D.  Whittk' 

Joseph  Davis  ^^c  Co , 

J.  DohcTtv  &  Co 

William  Clatlin 

Mower  Bros 

B.  F.  Doak  v<:  Co i 

Frank  W.  Breed i 

John  T.  Moulton :; 

B.  F.  Spinney ' 

P.  P.  Sherry '. 

Charles  Bnttnin 

F.  B.  Mower 

P  J.  Hanlev • 

Charles  B.  Cloui^h 

George  W.  Clark 

Lewis  v^c  Collver 

Spinney  ».<:  CaMwell , 

Fierce  vV  FJlis . , 

Kiniljall  Bros 

John  1  )onMllen  v<  Son 

C.  II.  liacheUer  .n^  Co ) 

TllonKl^^  ('.  Murphy j 

Baddin  v<  Lind^cy \ 

II.  L.  FiHter  .  .  .* / 

BartU'tt  X  Donk 

(Miarles  (J.  Clark  vV  Co 

I.  C.  Breed 

Janu'N  IMiclan 

S.  M.  r.iil»ier 

Joscpli  N.  Snnth 

•lolni  l)oui::herl y 

C.  B.  Lancaster 

C.  II.  Al)()rn  vNl:  (\) 

Kn?^ene  Barry 

Breed.  1  )<»]('  ov:  Co 

T.  \\  BiehanK<ui  v<  Co 

1).  L.  Brown  .v^  Oliver 

E.  11.  Slowed  Ci    liliodcs 

Georire  W.  Downinir 

John  Malion  *.<:  Sons 

B.  F.  Doak  .<  Co 

C.  A.  Collin  v<  Co 


Factorv. 


4* 


lln'-Ur.' 


-I       I       '       I 

71  8"2r>,  i'  2 


i; 


1 
1 
1 
1 

M 

1 


1 

ii 

i  1 
•  1 

1 

I 

1 

1 

i; 
J, 


1' 

I  r 


I 


1 


!        I 
I 


I        I 
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[TaBLK    KXIIIBITIN'G    TIIK    CLASSES    OF    PREMISES  TO   WHICH    METERS    ARK 

ATTACHED.  —  Onicluilfd.] 


Naiiu*. 


Bronijht  forward . . . . 

C.  S.  Sweetser 

Mor^aii  &  Dore 

E.  W.  &  C.  F.  Mower 

W.  H.  Trask  &  Co 

Fred.  P.  Biirnham  .... 

B.  F.  Spinney 

Hcalev  Bros 

G.  E.  \Marsh  &  Co 

Charles  1).  Pecker  . . . . 

A.  F.  Smith 

II.  M.  Smith 

Frank  W.  Breed 

Odd  Fellows'  Hall  . . . . 

A.  C.  Bletheu 

G.  B.  French 

Silsbee  &  Pickford  . . . . 

Kirtland  Honsc 

Amos  E.  Mower 

I^.  E.  Smith 

A.  1).  Wallace 

W.  L.  Sclman , 

A.  B.  Breed 

C.  K.  Blake 

H.  J.  Berry 


Class. 


Size. 


Total 


Factory. 

(( 

i( 
t( 

n 
n 

n 

ti 

(( 
»> 

(i 
ti 

6aildin<^. 

(( 

it 
(( 

Hotel. 
Liv.  Stable. 


34 


n 


Laundry. 
Dwelling. 


45 


i 

18 

1 

23 

1 

3l> 

1 
1 

1 

1 
1 

1 

38 

li 

1 

1 

• 

2 

Report  of  the  Superintendent. 


Son.  Edwin  Walderiy  President  of  the  Public  Water 
Board, : 

In  compliance  with  the  City  Ordinance,  I  have  the 
honor  to  present,  herewith,  the  Annual  Report  of  the 
Superintendent  for  the  year  ending  December  31, 
1878. 

PONDS. 

From  the  high  stage  of  the  ponds  at  the  beginning 

of  the  year,  and  the  abundant  rains,  they  were  both 

filled,  and  the  water  began  to  run  to  waste  on  the 

28th  of  January,  and  continued  to  run,  varying  from 

one-half  inch  to  three  and  one-half  inches  in  depth, 

till  March  26th,  when  the  waste  was  stopped  by  put- 

ing  in  additional  flash  boards.     On  the  29th  of  April 

both  ponds  again  commenced  to  run  over  the  flash 

boards,  and  continued  to  run  till  the  9th  of  May, 

when  the  waste  ceased,  ^\^ater  having  wasted  from 

breed's   Pond   for   fifty-five   days,  and   from   Birch 

I^ond  for  sixty-eight  days.     In  December,  the  flash 

V>oards  having  been  removed  from  Birch  Pond,  there 

was  a  slight  waste  from  that  pond  for  a  few  days. 

There  have  been  slight  repairs  at  the  Maste  way  of 
Birch   Pond,  and  the  bridges  and  roof  of  the  gate 
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street,  and  the  bottom  carefully  paved.  A  wing  wall 
against  the  side*  hill  at  the  waste  weir  has  been  built 
for  the  better  protection  of  that  side  of  the  pond,  and 
a  stone  coping  has  been  put  around  the  dam  two  feet 
high,  set  upon  a  solid  foundation  of  masonry,  resting 
upon  the  original  puddle  wall,  the  old  gate  house  has 
been  taken  down,  and  the  gate  chamber  carried  up  to 
a  level  with  the  top  of  the  coping  to  the  dam,  and  a 
new  brick  gate  house  erected  in  place  of  the  old  one. 
A  new  truss  bridge  has  also  been  built  to  connect  the 
gate  house  with  the  dam.  Owing  to  the  lateness  of 
the  season  when  the  woi'k  was  commenced,  the  earth 
filling  on  the  top  of  the  dam  is  only  ])artinlly  com- 
pleted, and  will  be  finished  as  soon  as  the  weather 
permits.  When  the  work  is  finished  it  will  add  much 
to  the  appearance  of  the  pond,  and  increase  the 
storage  capacity  about  forty  million  gallons. 

By  virtue  of  an  order  of  the  City  Council,  the 
buildings  below  the  dam,  at  Bread's  Pond,  have  all 
been  sold,  and  have  nearly  all  been  taken  down 
or  removed.  Considerable  filling  and  grading 
will  be  required  to  give  the  place  a  resi)ectable 
appearance. 

The  rainfall  for  the  year  has  been  largely  in  excess 
of  any  previous  yeai'  since  the  water  works  were 
built,  and  the  ponds  have  consequently  l)een  kept  at 
a  greater  average  height  than  usual.  The  total  yield 
of  the  water  shed,  that  could  have  been  made  avail- 
able for  use,  has  been  equal  to  28.57  inches  over  the 


IJ2  REPORT   OP   TIIE   SUPERIXTEXDEXT 


entire  area,  exclusive  of  water  surfaces,  or  49.82  per 
cent,  of  the  rainfall. 

In  Table  III,  annexed,  you  will  find  the  amount  of 
rainiall  on  the  water  shed  of  both  ponds,  the  amount 
of  water  used  and  wasted,  and  the  per  centage  of  the 
rainfall  available  for  use,  from  1874  to  1878,  both 
inclusive. 

RESERVOIR. 

IMic  reservoir  is  in  good  condition.  The  only  ex- 
pense incured  for  the  year  has  ))een  the  cleaning  of 
till'  walk  and  road  from  weeds  and  grass,  and  paint- 
in*»:  the  j»:ate  house,  bridge,  etc. 


PlMriNO      STATIOX. 

VUc  Mnu'ino  House  has  received  some  necessarv  re- 
pairv,  ;mil  all  iho  wood  and  iron  work  has  been 
ih.»:iMii:nl\  painleil.  A  new  fence  has  been  built 
.r  .MMul  liu'  ^iiK'<  and  roar  ol*  the  lot,  and  with  a  suit- 
.i'»\^  !l  Mi  I'  in  t\\>!tt,  whii'h  I  trust  will  be  built  the 
i  v^v.v;:  *^.\:>»,vi,  :'h'  i:\nv'ral  a[>|>carance  of  the  station 

V.\  sw  \  '\'  /.i  1  :^  >'!or<  are  pnuioun<*ed,  by  the  en— 
^•  '.x,  •'  X  *'.■  ::v\  :  ^  "H^  in  l:''»oiI  condition.  The  en— 
^•    \   .  .  .    ••  ■   ,.  •  *  N\  ^  ■'v  \\-:!i  :'u'  <:une  iT'^^^d  i*cono!u\"' 

■  !.     .  ^»  ".  -m'^V"  "••  Mr'i'vi'Ui^  vi'ar^i.     It  i?= 

w  -..  -.  ■.  •   .   ■    •■'       K:\».   \  V  .r"<   ix*  it  ua<  ai-cepteil 
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by  the  Board,  and  during  this  time  the  repairs  upon 
the  engine,  separate  from  the  pump  and  boilers,  do 
not  amount  to  one  hundred  dollars ;  and  for  the  last 
eighteen  months  not  one  dollar  has  been  paid  for  re- 
pairs. Notwithstanding  this  favorable  record,  there 
remains  the  danger  of  a  sudden  break-down  when 
least  expected.  I  desire,  therefore,  to  again  call  your, 
attention  to  the  necessity  of  a  duplicate  pumping  en- 
gine to  place  the  works  in  a  position  to  meet  the  re- 
quirements of  the  city  in  case  of  serious  accident. 
The  loss  of  interest,  in  case  no  accident  should  hap- 
pen, would  be  more  than  compensated  in  the  feeling 
of  security  given,  and  would  be  as  nothing  in  com- 
parison to  the  inconvenience  to  our  citizens  which 
would  be  sure  to  follow  a  break  of  any  considerable 
magnitude  as  we  are  now  situated. 


PIPES. 

We  have  laid  during  the  year  11,014  feet  of  distri- 
buting mains,  in  different  parts  of  the  city,  and  have 
set  fifteen  hydrants  and  fifteen  gates  in  connection 
with  the  same;  have  also  set  an  eight  inch  gate  on 
Boston  street,  near  the  Saugus  line,  and  three  four- 
inch  blow-off'  gates  at  suitable  places  on  the  new  ex- 
tension of  pipe.  1,230  feet  of  1\  inch  and  li  inch 
pipe  has  been  laid  in  various  courts  as  mains,  and  five 
gates  set  in  connection  with  the  same.  230  services 
and  one  stand  pipe  for  fire  purposes  have  been  put  in 
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during  the  year.  91  leaks  in  pipes,  7  gates,  and  19 
hydrants  have  been  repaired;  23  new  gate  boxes, aud 
4:  new  service  l)oxes,  have  been  set  to  rephiee  ojd  ones 
that  were  decayed.  For  items  and  particulars  of 
work  done,  please  see  tal)les  annexed  to  this  report. 

Under  an  arrangement  made  by  the  Board  with  the 
( -ommittee  on  Water  for  the  Town  of  Saugus,  we 
ha^e  put  in  25  services,  in  addition  to  the  above,  for 
citizens  of  East  Saugus,  the  whole  expense  of  which 
is  paid  by  those  ordering  the  work  done,  and  without 
anv  char<^e  to  the  citv. 

In  the  Spring  of  1878,  a  contract  was  made  by  the 
t'ity  Ciovernment  with  the  Town  of  Saugus  to  supply 
the  viUage  of  P]ast  Saugus  with  water,  for  which 
purpose  the  Town  of  Saugus  has  laid  5,810  feet  of 
nipi^  and  set  twelve  hydrants,  eleven  j»ates  and  one 
l»K>NV-olV.  Early  in  October,  the  jnpes  were  filled  at 
\\\c  re(|Uest  of  their  contractor,  and  the  water  shut  oil 
ni^ain.     On  the  tenth  of  October  the  water  was  Ibriu- 

:ill\   let  on  to  theii*  works,  and  has  since  continued  in 

« 

eotislailt   use. 

The  IJomhI,  under  authority  conferred  l)y  the  City 
i\Minril,  also  made  an  arranjicment  to  sui)ply  a  small 
n,i:vhl>'>«'l»'><»<l  ^"  ^'^^*  Town  of  Swampseott,  tlu'y  fur- 
ne^hiii:;-  their  own  pipe  and  services.  Accordingly 
ihrN  laid  1J78  feet  of  21  inch  and  2  inch  pipe  as 
in;Mu-,  aii<l  {>  services.  Karly  in  May  the  same  was- 
^.iinurted  with  our  main  at  the  head  of  Ocean  Mreet- 
.Hul  III**  >v.-itcr  let  on. 


^ 
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The  total  length  of  distributing  pipes  connected 
vrith  the  works  January  1,  1879,  is  as  follows: 

LyoQ 51  Miles,  4,978  feet. 

Saugus 1      ''  530     '' 

Swampscsott .  1,778     " 

Total 53  Miles      2,006  feet. 

All  of  which  is  believed  to  be  in  good  condition. 
All  hydrants  and  gates  have  been  examined,  and  re- 
paired where  necessary,  and  all  are  in  good  condition 
and  ready  for  use. 

Annexed  please  find  the  usual  tables  showing  the 
work  done  by  the  pumping  engme,  the  cost  of  pump- 
ing, consumption  of  water,  height  of  water  in  ponds, 
rainfall,  etc. 

All  of  which  is  respectfully  submitted, 

Daniel  Walden, 

SupeHntendent. 
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SHOWING    THE     CONSUMPTION     OP    WATER    FOR    THE    YEAR 
ENDING     DECEMBER    31,     1878. 
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TABLE     V. 

IFLOWING    THE    RAINFALL  AT    THE    PUMPING    STATION    FOR 

THE   YEAR    1878. 
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1... 
2... 
3..! 
4... 

«... 

V  •  .  a 

10... 

11... 

12... 
13... 
U... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 
23... 
24... 

2f.... 
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88 
04 
02 
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22 
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2s... 
29... 

31... 


Tot.il' 


.73 
.01 
.14 


.27 
1.97 


.23 
.47 
.27 
.07 


.58 
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0.25 


4.81 


.40 
.13 


31 


02 


10 


.81 
.08 


291 


.43 
.31 
.75 

1.53 
.04 


21 


10 


03 
10 
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1.551 


98 


27 
111 


.05 
.01 
.40 
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24 

20 


.03 


50 


1.29 
.02' 


02 
01 


7.31    0.20 


.981  2.35;  :J.Oi:  S.45 


1.98 


4.90    0.19i  4.27 


Total  rainfall  for  the  year,  57.30  inches. 
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TABLE     VIJ. 

SHC>WING   TFIE   NUMBER   AND   LOCATION   OF    HYDRANTS   SET 

IN   1878. 


Strci-'t. 


Location. 


l*orter   . 

Stephens 

Moulton 

Linden  . 

Linden  . 

Slimmer 

Summer 

Summer 

Summer 

Sliepard 

Harbor  . 

Western 

Western 

Western 

Sheridan 


Ave. 
Ave. 
Ave. 


310  feet  N.  from  Essex  Street 

l'7r>  feet  E.  fVom  Fayette  Street 

300  feet  N.  tVom  Boston  Street 

400  feet  W.  from  Cottage  Street 

400  feet  N.  from  Summer  Street 

r»50  feet  S.  E.  ft-om  Boston  Street 

1,150  feet  S.  E.  from  Boston  Street 

105  feet  N.  W.  IVom  Saugus  Branch  Railroad  . 

Comer  of  Asliland  Street 

Comer  of  Harbor  Street 

510  feet  W.  ft-dm  Pleasant  Street 

375  feet  E.  from  Chestnut  Street 

Corner  of  Cross  Street 

450  feet  W.  tVom  Chatham  Street 

255  feet  S.  from  Adams  Street 


Number. 


Total  number  of  hydrants  set  in  1878 
Previously  set 


15 
306 


Total  number  of  hydrants  set  to  January  1,  1879 


381 
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TABLK     VIII. 

:,    wlXi;    NTMHEH    AND    l>»i  ATION   OF    GATES    SET    IN    U^Ts. 


.ivc;. 


■'i- 


■•'.-♦ 


.t!  \wwu\\ 


Jl*-", 
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>» 


i»\m 


VW.U'tsV 


»•»:, 


r.lJ   fvV 


xi 


X  X- 


\^ 


\^ 


L<N-ati<>ii. 


12  frot  E.  from  tho  \V.  liue  of  Porter  Street,  ou  the 

line  or  t  he  N.  line  of  E>j*ex  Street 

U;  l\M»t  E.  from  tlie  W.  line  of  l»orter  Street.  1  foot 

S.  iVom  the  S.  line  of  In;r;ill>  Street 

IVJ  feet  N.  from  th,-  S.  line  of  .Stephens  Street,  l.>  feet 

8  in.  W.  from  the  E.  line  i»f  Fayette  Street 

M  !>.  W.  from  the  E.  lim-of  Comnit'rrial  Street,  (l)h)w 

olV).  ;m;  ft.  »;in.  fnmi  the  X.  rail  of  B.  U.  B.  &  L.  U.  H. 

h!  feet  W.  fV<*m  the  E.  line  of  Monlton  Street.  (I  in. 

N.  from  the  S.  line  of  Winter  Street 

l<;  teet  W.  tVom  the  E.   line  of  Moulton  Street,  on 

the  line  of  the  N.  line  of  Boston  Street 

hi  feet  i  inches  N.  from  the  S.  line  of  Liuiien  Street. 

10  Inrlies  W.  fi-mn  the  W.  line  of  Cottajro  Street  . 

•Jl  feet  \V.  from  the  E.  line  of  Linden  Street,  on  the 

line  of  the  N.  line  of  Summer  Street 

I.'i  ttM't  <l  In.  E.  tVoni  the  W.  lino  of  Summer  Street. 

71  feet  S.  from  the  N.  line  of  Boston  Street ; 

s  leet  Ti  in.  \V.  from  the  E.  line  of  Summer  Street.  101 

feet  N.  from  the  N.  line  of  hrldireat  Butmau's  Mill  ' 
1 1  feet  «;  in.  \y.  from  the  E.  line  of  Summer  Street.  2A 

t'eet  N.  tVom  the  hydrant  near  ButmHn\s  Mill , 

u  iVet  (»  in.  W.  from  the  K.  line  of  Summer  Street.  ;>4 

l\'et  N.  from  the  N.  lineof  l)rid,ire  at  mill,  (blowotf' 

\  \  \\'c\  (i  iiK-hes  S.  from  the  N.  line  of  Harbor  StrtM-t. 

!  foul  «;  III.  E.  from  the  E.  line  of  Shep.inl  Street. 

\  i  I'.ri  S.  tVom  the  N.  line  of  Harhor  Stre«'t.  on  the 

line  of  tin*  \V.  lineof  Pleasant  Street 

;  I  ;\vt  »*.  in.  S.  tVom  tlie  N.  lineof  llarl>or  Street,  20  t\. 

W    iV»»m  the  W.  lineof  hridire at  Iheerei'k.  ( l)h)\votf : 

\k  tut  «i  in.  E.  from  the  W.  lineof  Blo>som  Street. 

:  i\»ot  \.  tViMu  the  N.  lineof  Harl)»)r  Street 

:  '  ix\i  t  in.  N.  frt)m  the  S.  line  of  Boston  Street,  iV> 

iv ',  r.  iVom  tlu'  K.  line  of  Sauirus  hridj^e 

N  ;Vi :  *»  Mi.  S.  tVoni  the  N.  line  of  Western  .Vvcnue. 

'  :. .  t  \V    tVoui  tlie  W.  line  of  Chatham  Street 

';\.:   N    tVoiM  the  N.  line  of  We>t«'rn   Avenue,  on 

••,•    ■.:'.(   oi"  till-  v..  line  of  Chi'stnut  Street 

•.  ■,.;  ■'  -M    N.  tVoin  the  S.  Iiii«- «»f  Hanover  Stre«t. 

.«,>•  \\     TriMii  the  W.  liiu*  i>f  Jiihiison  Street 

X    .,-.    ;    V    N    tViMii  the  S.  liiu- lit"  Atkin>  Conrt,  tui 

■••.   v»!"  :liv'  \\'.  line  of  VK'ean  Street 

■  •    ■'    V    tVivr.  thi' W.  line  t»f  Pi'vear*.  CMuri, 

.     •■v-  .»:  !  ;»   S.  lineof  Uiiuover  Stn-v! 

\\     :v\^"'.  '.'.A  v..  lin--  of  Mill  Court.  «»n  Tie-  IIth- 
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TABLE     X. 

itKI'AEKS   UN    I'll'KS,   <;aTKS   AS1>   HVHRAXTS   FOH   THE 
VKAIt    IM7S. 


M:iri'l> I.      ■     1 

April I  1^  1       ! 
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OF  THE   PUBLIC   WATER  BOARD. 


METEOROLOGICAL    RECORD    FOR   JANUARY,    lft78. 


^1     g 


29.62  17' 


3  30.07,  7 

4  30.41  11 

5  29. 50-30 

6  30.12-16 
7S0.18-  fi 
8  30.711  2 
9.30.5C23.£ 

10  30.29  31 
1112ft. Of  36 
12  29.76  36 
13l30.lft33.r 
14]29.h:i  38.: 

1C29. 

17 


4130.31:1.") 

6i):30.i-i|a2 

70'29.74|33 
»7'3t).«e2L> 
60  30.2K  1.') 
70  30.72  1(1 

72|30..i0  31 
tt-l  SO-O.')  37 
U.i!^9  Ox|;W 

63  2;i.8(;!4i.; 

6fi3(l.l7  41 

«iii!i.-is4:( 


66  -.'!i.ili)'23 
4;V;ll).il8  19 
■36  30.43  10 
16  30.G9;l>2 
,30.-iy'31 
:9  41 


12      II  .00 

.'.  30.526.7  ..i5 

;2U.5-2r..2  .00 

o'lll    iU  .(10 


lil!-»<l   711 


«fi  2 


13  36 


l!29.r. 


l«30. 

1930. 

20  30. 

2r29. 

22]  29. 

23  29. 

241.30. 

2530. 

26  SO.' 

2730.1 

28  29.47  39 

tirJ.'Mi:  !l 

30:30.4O|  6 

31130.49  21.; 


30.00  17 
30-3221 

30.3631 
30.21  ■■'••J 
30.011  16 
lt2.29.82  43..' 
9l!2!l.60l46 
a    9029.;-.6!23 
■   30.30.311  16. r 
;  64  30.22  41 
,10(iJ29.M|.41..- 
72i3(].l)2  43.i 
y.j'211.43  38 
4:)|30  m;  17, 
;i:i|30.4!l  16. 
72|.30.Ja-'l) 


'62129.99  41 
'61!30.i:,|3« 
1)11  29.4'^'39 
-l'i-29.6:;  3« 
36j.30.12  13 
4:?  30.29  22 
7H  30.37  30 
.73  3(1.17  10 
173  30. 1044 


,.'>43  3i(.l;i  19 
,.^i34i3(l.;,il  17.5 
5  78  3(l.2:i:2.S 


57i45     32.; 
64  43     3  J 

9o|l6  35 
5i;41  ;14..' 
36!l«.5;  7 
/i6'29  « 
73i32.5  IS 
6.'i43.r>!2H 


»-2-i'i 


VJ 


111     140.5  .48 

i26.527.7  .00 

11.6!l2.7:  .00 

21     '.IX.o  .00 

14.5'25.2  .00 

15  i>36.l\  .00 

13     41.6!  .62 


74  43     37 

30  38.5    3 

■   r>M32.r)    6. .'I 


Monthly  raii^^  . 
Monthtj'  mean  . 
Moiillily  raiiit'iill 
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MKTKOROLOGICAL    RKCORD    TOR   FEBRUARY.    1878. 


l|2!).7«;:tl>"  ■10();:i!l.«l:i2" 
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3:tO,:i2.l"J  fil  :(9.2H.27 

4  ;ti>.(i(i|:;o  7iV-2<J.»l  So 
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h:?'.1.!Ii)!;11..">1  «i;:;!l.f<4!47..'i 


10; 


l).">'i9..'iL'.:i2 

'J.W^iA 

«Gj:lS.f>-l;2« 

ii.!)i|i;t 

1   r)i-ilM)lii2(! 

;i.i)i  iC) 

S7:2!».fi4,;lG 

o.lO  17.. 

1  «7:!«.(););fl) 

ii.ini  M 

'  t;i,:i(i,(is;n 

(>.(n  ■>'> 

«7:t0.i)ii;t7 

■I.S7  -Hi 

1  NO  i>;i.;i4  L*.'. 

..1.  IS  111 

'  5S:lO.-i;124 

,0,-.'.|L>-l 

,  .".I  ;ni.L'L*;:!:! 

l(i,(Hi:(:l 

■   fiil:lll.l4;i-J 

i   04  4I     ^7      24      aa     I    .00 
5  33..'Jl.3     120.51-23.2    .00 


f.7;!C..^  I5..T-21  -JG 
G:rM  L»4  15  M.fy  (M 
71;18  'S  15  30..5  .A-I 
m-2'i.h'   7     ii.alH.i]   .00 

I  GX-2H 

\  71  :i« 

,  8»37 

100 40. i 


-io     113     31.51   .01 
3l>.5    S    ,3G.r.l.U.t 


.">44      01  -'ll.-^i'  11 


4!)4H.531      17..'>;t;t.7 


Moiithiy  range 42 

Monthlv  mean 3 
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METEOROLOGICAL   RECORD   FOR   MARCH,    1878. 
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30 
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21).37!4(; 

20 
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1.31 
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92 
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1» 
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29.12  34 

30.08  38.5 
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Monthlj'  range 40./5 

Monthly'  mean 39.2 

Monthl}'  rainfall 7.5<» 
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MKTKOKOLOGICAL   KKCOBD   FOR  APRIL.    1878. 
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OF  THE   PUBLIC   WATER  BOAHD. 


METEOROLOGICAL  RECORD   FOR   MAT,    1878. 
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OF  THE   PtlBLIO   WATER  BOARD. 


METEOROLOGICAL   RECORD   FOR  JULY,   1878. 
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REPORT    or   THE    SUPERINTENDENT 
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OF   THE  PUBLIC   WATER  BOARD. 


METKOBO LOGICAL   RECORD   FOR  SEPTEMHER,    1878. 
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REPORT    OF    THE    SLT»ERIXTEXDEXT 


METEOKOI/iGICAL   RECORD   F'OR   OCTOBER,    1878. 
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or  THE  PUBLIC   WATER  BOARD. 


METEOROLOGICAL  RECORD   FOR  NOVEMBER,    1878. 
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Public  Water  Board 

OV  THE 

CITY  OF  LYNN, 
For  The  Year  Ending  Dec.  31, 1879. 


iTKAM  HOOK  AMI  Jill 
N...    7!   MuNKi.r.  Stkxpt. 


Public  Water  Board 


OFFICEBS  FOB  1880. 

EDWIN  WALDEN,  President, 

FOR   ONE   TEAR. 

THOMAS  B.  NEWHALL, 

FOR   TWO    YEAR8. 

DAVID  H.  SWEETSER, 

FOR   THREE   YEARS. 

JAMES    N.   BUFFUM, 

FOR   FOUR   YEARS. 

.lAMES   PURINTON, 

FOR    FIVE    YEARS. 

Superintendent   and    Clerk^ 
DANIEL  WALDEN. 

Water  Registrar, 
SLM(>N    .1.    RONEY. 

Punif'ing  Engineer, 
WILLIAM   U.   MESSINOER. 

Inspector, 
i'HAHLKS  H.  CLIKKORD. 

Fof\ru:n    of   Pipe    Work, 
EDWIN   MAN  WELL. 


ANNUAL  REPORT 

OF   THE 

PUBLIC  WATER  BOARD. 


Office  of  the  Public  Water  Board, 

February  9,  1880. 

The  Public  Water  Board  hereby  present  to  the  City 
Council  their  Eighth  Annual  Report.  We  append 
hereto  the  Reports  of  the  Superintendent  of  the  Works, 
and  of  the  Water  Registrar,  and  make  the  same  a  part 
of  our  own. 

We  refer  to  the  Report  of  the  Superintendent  for  a 
detailed  statement  of  the  work  the  department  has  been 
called  upon  to  perform  during  the  past  year,  and  also 
for  information  showing  the  quantity  of  water  consumed, 
the  capacity  of  our  sources  of  supply,  and  the  condition 
of  the  works  at  the  close  of  the  year. 

We  also  invite  attention  to  such  other  items  of  in- 
formation as  that  officer  has  thought  of  importance 
enough  to  embody  in  his  Report. 

The  Registrar's  Report  furnishes  the  usual  statements 
showing  the  receipts  and  expenditures  for  the  past  year; 
the  increase   in  the  number  of  water  takers  and  in  the 
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number  and  variety  of  fixtures  in  use,  and  the  purposes 
for  which  water  is  supplied.  Other  interesting  state- 
ments accompany  his  Report. 

a' 

The  books  and  accounts  of  the  Registrar  have  been 
carefully  examined,  and  the  committee  having  that  duty 
to  perform,  report  them  as  having  been  neatly  and 
accurately  kept. 

We  take  pleasure  in  saying  that  the  duties  pertaining 
to  the  positions  of  Superintendent  and  Registrar  are 
faithfully  performed.  As  these  places  of  responsibility 
are  filled  by  officers  of  experience,  who  are  faithful  and 
painstaking  in  the  discharge  of  their  duties,  no  change 
seems  desirable.  The  Board  has,  therefore,  reappointed 
the  incumbents  of  last  year. 

RECEIPTS. 

The  total  rec^eipts  of  the  department  for  the  year 
1879,  were  $75,734.20;  of  which  amount  $1,942.73 
was  received  for  extra  service  pipe,  labor,  etc.,  and 
b(^conies  a  credit  to  the  account  of  construction.  Making 
tliis  (leduclion,  the  le^iliniate  recc^ipts  will  be  found  to 
be  $73,791.47. 

The  receipts  for  the  previous  year  W(M*e  §07,570.14, 
showinjLT  a  <:ain  in  n^ceipts  for  the  year  1879,  of 
>i(),221.')3.  This  la r<::e  increase'  in  the  receipts,  during 
a  vear  of  no  nior(»  tlian  ordinarv  business  activitv,  and 
witliout  the  laying  of  a  foot  of  n(»w  pipe  lV»r  th(*  exten- 
sion of  tlie  works,  attests  the   financial  strength  of  tlie 
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department,    and   assures   the    City    Council   that   no 

proper  expenditures  to  enlarge  the  supply  of  water,  or 
to  extend  the  works,  will  bring  to  the  tax  payers  any 

additional  burden. 

The  success  of  the  Registrar  in  making  his  collec- 
tions, is  indeed  remarkable,  as  but  $52.50  of  the  water 
bilk  made  during  the  year  remained  uncollected  at  the 
close. 

MAINTENANCE. 

The  expenses  of  the  department,  classed  under  the 
head  of  maintenance,  were/or  the  past  year,  $9,252.38 ; 
showing  a  reduction  of  $428.07  as  compared  with  the 
previous  year. 

When  it  is  remembered  that  this  sum  has  paid  all 
salaries  and  office  expenses ;  has  supplied  all  waste  and 
wear  so  far  as  new  work  hus  been  required  to  replace 
the  old  ;  has  provided  for  the  pumping  service  and 
paid  all  salaries  connected  therewith,  ^nd  has  kept  all 
parts  of  the  works  in  good  working  condition,  it  will  be 
admitted  that  the  affiiirs  of  the  department  are  under 
good  management,  and  that  a  rigid  economy  is  prac- 
ticed by  the  Superintendent  and  those  w4io  work  under 
his  direction. 

CONSTIUCmON. 

The  construction  account  was  incroa^sed  during  the 
year  by  the  sum  of  $7,872.41.  Of  this  amount, 
$4,238.78  wjis  expended  in  laying  now  service  and 
small    sized,  iron    pipes    in    courts    and    places ;      and 
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$3,249.87  was  paid  for  labor  and  material  in  complet- 
ing the  work  at  Breed's  Pond  dam,  and  for  raising  the 
drive-way  by  which  it  is  approached.  No  street  mains 
were  laid  during  the  year. 

COST  OF  THE  WORKS. 

Total  cost  of  the  Works  to  Jan.  1,  1879,  exclosive 
of  all  deficiencies  in  income  to  meet  expenses  of 
maintenance  and  interest  charges,  as  previously 

reported $982,294  58 

Charges  to  construction  account  in  1879    ....  9,252  38 

Total  amount  of  deficiencies  in  income  to  meet 

interest  charges  and  expenses  of  maintenance  .        66,670  48 


Total  gross  cost  of  Works  to  Jan.  1,  1880  .  Js  1.058,2 1 7  44 
Less  amount  received  from  water-takers  for  extra 
pipe  laid,  labor,  etc $33,898  06 

Less  pnMniuin  on  bonds  placed  in  1875 

ill  renewal  of  loan 3,0i»0  on 

Lc>s  premium  on  b«»nds  placed  in  1^78 

in  renewal  of  loan (>,750  OO 

Le>>  inv-v»nie  in  excess  ..»1  inter't  charges 

and  cMriiSts  ol"  n.aintenance.  1**71*      12.749  09 


.V».3',*7    lo 


Tv^tal   cost     f   WvTks  to  Jan.  1.  ISSO.  inchid- 

;nc    .»!!    i:  T- r.  <t  ci.ar^res $1.00L>2n  2l» 

W  iu  '  l\l :  .Lir.    :.    >^'» 021..S0O  00 


V'.v..v;".t  -.a:  ".  >  t.ixat:  ::  !  r  !:.t»Tv>t  ^-n  Water 
IV  I-  .i    :  :   :  :\:v    >i  :.  .::\w  W-rks $^o.32o  2!» 

V'v.  ;;■  ^  :  ;  ;  :v  \'  :\  1:^.;^.:  :  ^r  ii.i'T?  st  on 
\\   /.v"   iV  ; :  ..ks.  .:     \    :.iX  iT     :.    as  ai\'V»    .    .    .         (M.tlTo  4s 

\  .-  *  ;-  •  .  \  •'  :\  ":  ..<  ::  :  :.  r  •  xt' :  si'-n  -f 
r.    \N..ns  .  .i  s  r.iS:.!   I V  :.i\at    t.  .    .       $i:i.t;il»  81 


REPORT   OF   PUBLIC    WATER    BOARD. 


Total  amount  expended  on  account  of  introduction 
of  water,  from  means  raised  by  taxation,  equal  to  one- 
third  of  one  per  cent,  on  city  valuation  for  one  year. 

FINANCIAL    STANDING. 

In  our  last  Report  we  advised  the  City  Council  that 
the  Water  Works  were  in  a  condition  to  be  made 
wholly  self-sustaining.  The  income  derived  from  the 
sale  of  water  for  the  past  year  makes  certain  the  state- 
ment then  submitted.  We  present  the  following  state- 
ment of  receipts  and  expenses  of  the  department  for 
the  year :  — 

Receipts  from  all  sources  credited  to  Water  Rates      $73,791  47 

Interest  on  Water  Debt $61.790  00 

Maintenance   Account 9,252  3S 

Totiil  for  interest  and  maintenance 61,042  38 

Surplus  to  account  of  Water  Debt  Sinking  Fund       $12,740  09 

From  the  foro^roino:  statement  it  will  be  seen  that  tho 
income  of  the  department  is  not  only  sutricient  to  meet 
the  expenses  of  maintenance  and  interest  on  the  water 
debt,  but  will  provide  such  surplus  as  a  proper  contri- 
bution to  a  sinking  fund  for  the  extinfruishnic^nt  of  the 
debt  will  require. 

WATER   CONSl'MITION. 

The  quantity  of  water  supplied  throu<i:li  the  city 
works  during  the  year,  was  461,750,981  gallons;  (lie 
daily  average  being   1 ,265,088  gallons  ;    and   to  each 
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consumer  56  gallons.  The  increase  in  the  consumption 
as  compared  with  the  previous  year  was  44,078,685 
gallons  or  10.55  per  cent.  The  increase  in  the  num- 
bor  of  services  was  6.04  per  cent.,  and  in  receipts  was 
9.07  per  cent. 

Tho  books  of  the  Board  of  Assessors  show  that  there 
wore  5,802  dwellings  in  the  city  on  the  first  day  of 
May  hist.  Of  tliis  number  3,397  are  connected  by  ser- 
vice pipes  with  the  city's  supply,  or  58.51  per  cent,  of 
the  whole  numl>er.  The  estimated  number  of  famiUes 
in  the  city  S,:>90;  of  which  number  5,117  receive 
their  daily  supjdy  of  water  from  the  city  mains,  or  61 
ptM-  eonl.  of  the  estimated  number.  From  these  state- 
ments it  ai^jieai-s  tliat  alnnit  40  per  cent,  of  the  total 
popuIatiiMi  o\'  thi'  oity,  depend  upon  welLs  and  cisterns 
tor  iln^ir  sii|»plv  ot'  wator.  It  should  not,  however,  Ik* 
iiiliMnMl  tha:  ihi-^  lariir  piT  ctMit.  of  our  population  pre- 
fer wi^ll  :\\u\  K''\<\vv\i  waliT  to  watvY  furnished  bv  the 
P'lMiv-  supply,  fi»r  ill  MTV  many  untK'Cupied  strrets, 
l.iiu'^,  roiiiv^  an  1  i»la««'>,  walor  mains  have  not  Vkvii 
laitl. 

V^^inir.!!::    ilia!    tlir   »'>.iniated  population  of  the  city 

1^   ^iil'>.;;!  :;,i!l\    *  .Mit  .  • .  wc    ha\r    .^')JHHI    inhabitants. 

\^   }■'  pi  r  V.  ii:.  .'t'  t!u'  ;  Mhulttion  arc  not  takors  of  i-itv 

t  1        ft  • 

win  ;  '  hr  iMi --fi:'  'inn,  it  <houlil  ho  assunuMl,  in  any 
I  all  iil:i:'.>'!  t.>>.';o\\  \^\i-  I'nrun^  «lrniaiid  for  water,  that  m 
!  I'  .1  I''  »:«,»'.  :  !.  .)  .';,^  1  l,H'Mi  u,i\v  unsupplird  will 
>«»«»n   !»^  V  onu'  mIx^ '.-^       Thr   «.::n   i^  also  rani«llv  inrn'MS- 
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ing  its  population  and  business.  New  dwellings,  fac- 
tories and  business  places  will  be  required  to  furnish 
accommodations  for  new  industries  and  a  larger  popu- 
lation. 

The  water  supply  must  be  large .  enough  to  meet 
these  new  demands.  There  is  also  a  larger  taking,  year 
by  year,  by  those  wlio  are  already  consumers.  The 
supplies,  which  in  many  instances  are  at  first  carried 
only  to  the  kitchen,  are  extended  to  chambers,  bath- 
rooms and  closets.  In  view  of  the  facts  herein  pre- 
sented, together  with  other  information  contained  in 
these  reports,  it  will  be  seen  that  our  limited  supply 
of  water  must  soon  be  considerably  increased.  If 
the  City  Council  fail  to  take  seasonable  action  upon  so 
important  a  matter,  and  refuse  to  accept  the  suggestions 
and  opinions,  of  the  Water  Board,  upon  the  Council 
must  rest  the  responsil)ility  for  any  faihirr  in  the 
supply. 


EDWIN  WALDEN, 
THOMAS  B.  NEWIIALL, 
DAVID  H.  SWEETSER. 
JAMES  N.  BUFFUM, 
JAMES  PIRINTON. 


Public  Water  Board. 
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Report  of  the  Water  Registrar. 


Hon,  Edwin  Walden,  President  of  the  Public  Water  Board  : 

Dear  Sir  :  —  I  have  the  pleasure  to  present  here- 
with the  Report  of  the  Water  Registrar,  for  the  year 
ending  Dec.  31,  1879. 

SERVICES. 

The  whole  number  of  services  January  1,  1879,  was 
3,892  ;  number  of  new  services  put  in  during  the  year, 
242  ;  discontinued  —  buildings  moved  —  7  ;  total  num- 
ber services  Jan.  1,  1880,  4,127. 

There  was  shut  otF  during  the  year,  for  non-payment 
of  wat4ir  rates,  27  ;  let  on  again  by  payment  of  rates 
and  fines,  11  ;  let  on  without  payment  of  the  usual 
fines  —  property  changed  owners  —  4  ;  still  remaining 
off,  12  ;  number  let  on  that  was  shut  off  for  non-pay- 
ment, previous  to  1879,  18. 

At  the  beginning  of  the  year  there  were  76  services 
remaining  shut  off — premises  vacant  ;  during  the  year 
there  have  been  shut  off,  for  the  same  cause,  94  ;  let  on 
<luring  the  year — premis(^s  r(M)ccupied  —  129;  still 
remaining  off,  41. 
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llbr*^  Jit^-  >rrii  17  54?rviees  put  in  at  East  Saugus 
jirrzx  "nfc-  .'-ir.  iiairng  in  all,  to  Jan.  1,  188U,  42. 

Z^  7iiu:T^  siapiitf^i  vrirh  city  water  have  been  ex- 
jaiZfi  ^7  "n*:  l:5p»r^:t  :t.  and  all  fixtures  not  in  order 


T^.H"  -r  Ji«:r»fji^  'Ji  the  number  of  services  for 
Z'r  '  -IT*.  lac  ":»r»fc.  as  follows  :  — 

I;':  iHf  .••^fi".     Ir.  l'*7T  .    .    .    .    7.60  per  cent. 
.  :^  ISTS  ....    6.14 


■•^i 


■:'.«>4  per  cent. 


{.:■-  iT'TS  r:?.  the  year  i879. 

...     ^        ,  ,.•        •  :.    :..-7-^>  .    .  J7:5.o69  l>3 


5^  00 

.Sl>  54 
IlU  00 

|7:J.T1»1    47 

1,1»IL>   111 


7.vT:J4   l»o 


.  .^    r-: V  :\v.:  into  the  city  troa.sury. 

•'..---  r:\U'>.    S52.50 ;    on    uh'ttT 
:"    <i!,>'J7.*>5.     Due  on  acrouni 
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COMPARATIVE  STATEMENT  OF  REVENUE  FOR  1879. 

Amount  collected  Id  1879 $73,791  47 

Dae  and  •uncollected 2,897  55 

$76,689  02 

Deduct  amount  due  at  beginning  of  year  2,739  22 

Revenue  for  1879 $73,949  80 

Revenue  for  1878 67,796  23 

Increase  of  revenue  for  1879  ...    .  $6,153  57 


STATEMENT   OF    INTEREST,    MAINTENANCE    AND 
REVENUE  FOR  THE  YEAR  1879. 

Revenue  for  1879 $73,949  80 

Interest  for  1879 $51,790  00 

Maintenance  for  1879 9,252  38 

61,042  38 

Excess  of  revenue  over  intfrest  and 

maintenance $12,907  42 
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EXPENDITURES  FOR  1879. 


KAI5TEXA3CCX. 


Salaries  and  office  expenses $3,259  34 

Repairs  ol.  service*  a-'-i  mi^celiazieoiis  ,    .  S4S  89 

Repairs  on  mains,  hvirints  and  ^ates  .    .  502  35 

Lab<-^r  at  reservoir 27  75 

Lab.  r  at  Breeds  Pond 101  99 

Repair?  on  Engines 27   12 

Repjkirs  on  En^rine  House 5  30 

Pumping,  wjk^s.  coal.  oil.  w^ste.  etc.  .    .  3,8S3  08 

Stable,  hay.  ixa::*.   etc 596  56 

Total    ma:nt»rnance $9,252  38 

•:oy?TRrcnoy. 

Services  a:.d  C-.  urt  mains $4,238  78 

Mains,  hvira:  ts  a::i  ir.ites 99  20 

Met'rrs 2»>^  '^l 

Br  -  is  r  ni  ii :\r2V.*  ^7 

r^i.   :    ::.d  -ul!  ■ 7   00 

E:.-i  .V  H    .s- in  75 

It;:    c   ■.>::■:.::.' $7,872  41 

F"li»' Willi:  .110  taV^los  shvwiiiir  the  number  of  families, 
'hvelliiiL^^,  <:«'iv-.  li":»ls.  or,.-.,  vIl-.:  the  vearlv  revenue 
*A'  the  ilvparini.  i;T  ;  i\\v  numhiT  an«l  kind  of  fixtures  : 
tlu-  rht<-  o\  \*vrun<*'<  !•»  whioh  meters  are  attached, 
elo.,  etr.,  all  "t   whivii  i<  verv  resi»»'rtfullv  submitted. 

<IM«tN  .1.  RONKY. 

ir<rf'r   nt''/i.<frar. 
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STATEMENT 

SHOWING  THE    NUMBER    OF    FAMIUES,    DWELUNGS,    STORES,    FACTORIES, 
ETC.,    SUPPUEO    WITH   CITY    WATER   FOR   THE    YEAR    1879. 

Dwellings 339T 

FamilieB  ....*. 6117 

BoardiDg  Houses 67 

Hotels 6 

Stores 246 

Offices 76 

Restaorants  and  Saloons 36 

Stables 192 

Stationary  Steam  Engines  and  Boilers 60 

Factories 136 

Railroads 3 

Steam  Fire  Engines  and  Houses 4 

School  Houses 27 

Churches 13 

Public  Halls 16 

Printing  Offices 9 

Greenhouses 13 

Bakeries  .    ,    .  •    .    ^ 7 

Barber  Shops 12 

Planing  Mills 4 

Machine  and  Blacksmith  Shops 12 

Markets 8 

Banks 6 

Photographers. 7 

Public  and  Drinking  Fountains 7 

Motors 6 

Laundries 3 

Fire   Hydrants 381 

Reservoirs 4 

Foundry 1 

Private  Fountains 13 

Gas  Works 1 

Hand  Hose 1024 

City   Hall 1 

Almshouse 1 

Post  Office 1 
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STATEMENT 

SHOWCk'G    THE     TEARLT     REVEyi'E   OF    THE     WATER    DEPARTMENT    SINCE 
THE    FIRST   lyTBODUCnOX   OF    WATER  INTO    THE   CITT,   IN    1871. 


From 
From 
From 
From 
Fivm 
From 
From 
From 
From 


October  1 
Januarv  1, 
Januarv  1, 
Januarv  1. 
Januarv  1, 
Januarv  1. 
Januirv  1. 
Ja!iuarv  1. 
Januarv  I. 


1^71.  to  Janoarv  1.  18T2  . 

1572.  lo  Januarv  I.  1873  . 

1573.  to  Januarv  1,  IS74  . 

1574.  to  Januarv  1.  IS75  . 

m 

l?7o.  to  Januarv  1.  1S76  . 

IS76.  t*:»  Januarv  1.  187-7  . 

l'^77.  to  January  I,  1S7S  . 

1<7S.  to  Januarv  1.  1*79  . 

1^79.  to  Januar^-  1.  IS'^iO  . 


$8,989  00 
27,568  16 
47.992  61 
53,545  61 
52,553  26 
60,867  12 
64,002  50 
67,570  14 
73.949  80 


Total $457,03>^  20 
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STATEMENT 


SHOWING  THE  NUMBER  AND  KIND  OF    FIXTUUES  CONTAINED  WITHIN 

THE  PREMISES  OF  WATER-TAKERS,  TO  DECEMBER  31,  1879,  AS 

COMPARED  WITH  THE  PREVIOUS  YEAR. 


Kind  of  Fixtures. 

1K7«. 

1H70. 

Increase. 

590 

1 

19^1 

DocreaHe 

Faucets 

Batb  tube 

7,307 

422 

1,071 

71 

2 

1,038 

7,897 

423 

1,265 

54 

2 

41 

1,024 

Water  closets  —  pan 

Water  closets  —  hopper 

W  ater  closets  —  self-acti ng  hopper    .   . 
Urinals 

17 

Hand  hose 

14 

IS 
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STATEMENT 


EXHIBITIN**  THE  »LA?c*  OF   PREMISES  TO  WHICH  METEKS  ARE 

ATTACHED. 


I 


Size. 


N:ixue. 


Eastern   Railroad  Conijvinv 
B.  R.  B.  jc  L.  R.  R.  C  onjiviiiy 
Lviin  «S:  Bo-ton  Rai- wav  Comivinv 
P'.  P.  Taplrv  vV  to.    .    * 
(le«»rje   H.  Xrwhall 
Saniuol  M.  Biibier     .   . 

A.  B.  Martin 

P.  L«^nnox  «Sc  i'o.    .   .   . 

L.  B.  Fnizior 

S.  A.  «iiiiltoni  .... 
Exolian::o  Eni:int>  I'o. 
Swain.  FulIiT  A:  Co..  . 
A.  T.  (^oiuhvin  .... 
.Toliii  T.  Miur.ton  .  . 
Sanuh  !  M.  liviMi";  .  . 
A.  M.  \V.- M:.  :.:r  .  . 
.1.  N.  Hr.iVmi:  A:  (.'.•.  . 
K.  n.  M.»\vt  VvV  (  *.  .  . 
.I»r«»inf    hijirr  <  .    . 

.v.  r.  <  i.H'ilw  \r.  .... 
('••lit  1:1'.  I'l^x  I  y  {  i\ 

V.     r.     vV      A.     K.    IV.    XM! 

K-  •  !U'  HV"-. 

W.    \.  K.  /.  \  vV  S   •. 

H  :iT^t  \  r»r. "^ 

1>.  11. \\:  K  .  ^.  ^w.t  :<t  '.• 

.l»>lin    M:i  Jvii"    .... 

(    ll.T'  t  -  <  i  .   (        •'■'■N  vV  1    »■ 

I.    II.  .!.>!  •-.'!     .    . 
>.  I'.  I  :<'-ir,.i!.  vV  i  I' 
(!.■.•:.  ^  I»    \\    '•.."      .    . 

(if    1'..  .M  I  -!.  iV  <  .  .     . 

ri.i-  ,•  a:  i:  > 

W  .  L.  llM-k.  :  vV  < ... 


1 

4< 

1 

i 

1  \U  i 

1 

Railroad 

1 

r 

•» 

1 

1 

4»                   1 

1; 

Engine. 

1 

•  • 

I 

4* 

' 

1. 

•  4 

1 

•  • 

1 

•  • 

1 

fe* 

1 

•  • 

1 

4» 

1 

1 

•  • 

■ 

1 

1 

•  » 

1 

•  • 

1 

■  ■ 

1 

•  » 

1 

•  » 

I 

•  • 

1 

•  • 

1 

•  • 

1 

*  • 

1 

ft  • 

1 

ft  * 

1 

ft  ft 

I 

ft  ft 

I 

ft  ft 

1 

ft  • 

1 

ft  ft 

I 

ft  • 

I 

ft  • 

1 

•  ft 

1 

l-\uti»rv 


(    I 
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[Statement  Exiiihitinr  tiie  (.'lass  ok  Premises  to  WHicn 
Metbics  ake  Attacueu.  — Cor<^tnN«d.] 


Brous/hl  forward, 
Charloj  B.  Tobbetts  .  .  .  . 

A.  M.  Piehlo 

Muara  NoiTis  &  Son  .  .  .  . 
L.  S.  JolmRon 

A.  M.  Woulilredge     .  .  .  , 

1.  M.  Attwill 

Beni.  ])upiir&Co 

Jl.  J.  Wiii-tlily , 

.Joseph  Uaris  &  Co.  .  .  .  , 

John   Dougliert? 

Mower  Bros 

B.  F.  Doak  &  Co 

F.  W.  Breed , 

Joba  T.  MoultoQ    .  .  .  .   . 

P.  P.  Shen-y 

Cliarlf^  Buflbm 

F.  B.   Mower 

P.  J.  Hanley 

Charles  B.  ClDuxh 

Theodore  Attwill 

ProL-tor  &  Ingnlla 

Spinney  &  Caldwell  .  .  .  . 

Klmbalt  Bros 

•loha  Donullnn  &  Sou  .  ,  . 

C.  H.  Buchcllei-  &  Co.  .  .  . 

T.  C.  Muiphv 

.n.I..Poi-t« 

•Tohu  C  Vcniiiird  &  Rt>n  .   . 

Bartlctt^e  Duak 

r.  C.  Breed 

James  Phelnii 

Saiuuel  M.  Itubici- 

J.  N.  Sniitli 

Viilpey  &  Anthony  .  .  ,  , 
J.  E.  Fai-mr  &  Co.  .   .  .  . 

A.  F.  Smith 

V.  H.  LancuHter 

C.  II.  Aborn  &  Co 

Eu!:eDi'  Bai  ry 

Itrnjd.  Dole  ifc  Co 

T.  P.  RUhiirtlson  &  Co.  .  , 
1>.  I,.  Brown  &  Olivi'v  .  .  . 
R.  X.  Stowell  &  lihodiw  .  . 
ClfHHTP"  IV.  Downing;  ,  ,  . 
Jolm  Mnlion  &  Soiih  .   .   .   . 

B.  F.  Doak  *  Co 

C.  A.  ColTiii  &  I'o 

Oarrial  forirani. 
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[StATEUENT  EXIIIHlTIN'll    niK  Cl.ABS  OF  PBEMISF4  1 

Mf-teks  auf-  ATTAVUt.D.  — Concluded.} 


Broui/ht  fonvard. 

C.  S.  Swwisrr 

.Morgiin  &  llorp  .... 
K.  W.  &C.  F.  Mower. 
W.  H.  Tiiu-k  &  Co  .  .  . 
Fred  P.  Burnhiin)  .   .  . 

B.  F.  Si>iiiin;y 

Ilealey  Brus 

II.  yi.  Smitli 

Ilnitt  Bni!( 

SilslHM!  &  Hi-kfoi-.l  .  .  . 
W.  S.  DiikwiH  .... 
T.  P.  Ric'lmrilsoii  &  L'<i. 

P.  P.  SiHITV 

P.  P.  Slurry 

■lulm  Malioii  k'c  Suns  . 
(Wil   Follows'    Iliill  .    . 

\.C.  Bleilu-n 

v..  B.  Fivmh 

SilsliH'  &   I'kkfi.iil   .   . 

Kirtl:iii.i  Hon-.-  .... 
.Viii.is  v..  M,iw.T  .  .  , 
I,.  !■:.  Sn 


C.-F.    Illirkll; 

C.    i:.iTi|;,k,.     . 

nit 

S:il„.,ll. 

a40iMn:t  ^  ■ 


Report  of  the  Superintendent. 


Hon,  Edwin  Walden,  President  of  the  Public   Water  Board  : 

Sir  :  —  In  compliance  with  the  City  Ordinance,  I 
respectfully  submit,  herewith,  the  Annual  Report  of 
the  Superintendent  for  the  year  ending  December  31, 
1879. 

PONDS. 

Work  was  commenced  at  Breed's  Pond  as  soon  as 
the  weather  would  permit  in  the  spring.  The  road  at 
the  upper  end  of  the  pond,  ^Vhich  had  become  partially 
submerged  in  consec^uence  of  raising  the  dam,  was 
raised  so  as  to  allow  the  pond  to  be  fdled  to  a  level  of 
twenty  foot  above  the  sill  of  the  gate  house.  The  dam 
has  been  filled  level  with  the  top  of  the  coping  to  a 
wi<lth  of  fifteen  feet  on  toj),  sloping  back  to  a  level  with 
the  coping  of  the  retaining  wall,  and  the  slope  well 
covered  with  loam  and  sown  with  grass  seed.  The  road 
at  the  dam  has  been  filled  to  the  same  height  as  the  dam 
for  a  width  of  about  forty  feet,  atfording  to  visitoi^s 
who  drive  up  to  view  the  jjond,  ample  space  in  which 
to  turn  in  perfect  security. 

The  grounds  below  the  dam,  and  tin*  liillsidr,  which 
►Vt»re  in  so  unsightly  a  coiKlition  after  tlu»  removal  of 
he  old    buildings,  havc^   been   graded,  and    Ic^rraced    to 
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correspond  with  the  wall  of  the  waste  way,  the  slopes 
well  covered  with  loam  and  sown  down  to  grass. 

The  inside  slope  of  the  dam  has  been  carefully  paved, 
which  protects  it  from  the  wash  of  the  water,  and  gives 
it  a  clean  and  more  finished  appearance.  The  margin 
of  the  pond  has  been  cleared  of  all  bushes,  dead  wood, 
etc.,  to  high  water  mark,  and  the  general  appearance 
of  the  dam  and  all  the  surroundings  has  been  much 
improved.  Another  season  the  retaining  wall  ought  to 
be  extentled  to  Oak  Street,  and  the  grounds  below  the 
dam  fenced  to  prevent  the  slopes  from  being  trampled 
up  and  spoiled  by  cattle. 

I?ireh  Pond  has  required  no  outlay  this  year.  The 
water  durinir  the  heat   of  the  summer  was  cloud v,  and 

was  iu»t  puiuiMMl  lor  u.^i*  in  the  city  ;   with  tlie  advent  of 
i(M»l  weatluT  ill  the  fall,  tlie  water  became*  clear  and  of 
puMl  (jualiiy,  ami  has  boon  in  use  since  the  early  part 
i»r  Oit«>bt'r.      Moth  poiuls   aro   now   in  good   condition, 
ami  I  ho  wator  of  rxooUont  quality. 

Owiiii:  t«»  iho  quantity  of  water  in  store  at  the  be;riu- 

\\'\uix  ot'  tlir   Near,  from    tho   larire   rainfall  of  last  voar, 

•  »  «-  » 

iluMT  lH'i:au  to  1m'  a  wast«'  from  IJirch  Pond  in  .lanuarv. 
Tho  ^npplv  \ov  tho  rity  havinii'  boon  takon  from  Hrood's 
l*oml,  m»  wa-to  ooiurrod  from  that  pond  till  April. 
Thoro  \\«M*o  t  \\oiit\ -^ovoii  davs  in  which  there  was 
\\a<lo  tVom  Hrrod'^  Pi»mK  ami  oiiihtv-sovon  davs'  waste 
{Vom  Uinli  Pou»l  :  tho  idtal  waste*  from  both  ]>omls 
amomitini:  to  oiu*    lunnlnMl    and   sixtv-tnur  million  'ral- 
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Ions.  On  the  first  of  January,  1879,  the  depth  in 
Breed's  Pond  was  seventeen  feet  five  and  one-half 
Inches  ;  the  depth  in  Birch  Pond  was  thirteen  feet 
four  and  one- half  inches.  January  1,  1880,  depth  in 
Breed's  Pond,  eight  feet ;  depth  in  Birch  Pond,  ten 
feet  four  inches  ;  showing  a  loss  in  both  ponds,  for 
the  year,  of  two  hundred  three  and  one-third  million 
gallons. 

The  rainfall  for  the  year  has  been  41.04  inches, 
which  is  16.32  inches  less  than  bist  year.  The  total 
yield  of  the  water  shed,  which  hits  run  into  the  ponds, 
has  been  42.38  per  cent,  of  the  rainfall,  equal  to 
17.39  inches  over  the  entire  drainage  area,  exclusive 
of  water  surfaces,  the  yield  amounting  to  417,044,027 
gallons.  The  consumption  for  the  year  has  been 
401,756,!)81  gallons,  showing  the  consumpti(m  to  have 
been  44,712,954  gallons  more  than  the  total  yield  oi' 
the  water  shed  in  a  year  of  nearly  average  nunfall. 
In  the  report  for  1877,  the  necessity  of  an  increased 
water  supply  was  urged,  and  it  was  then  sliown  that 
the  probable  incr(\is(»  in  tlie  consumption  would  exhaust 
the  whole  available  supply,  in  a  year  of  average  rain- 
fall, by  the  year  1880,  even  if  fifty  [)er  cent,  could  be 
collected  for  use.  The  consum|)tion  this  year  has 
proved  the  correctness  of  that  estimate  ;  the  incrc^ase 
over  htst  year  has  been  10.  ")0  per  cent.  With  the 
return  of  business  prosperity,  the  con-gumption  will 
increase  still  more  rapidly  ;  and  with  tliese  iacts  in 
view  it  must  be  apparent  that  any  I'urllicr  delay  in  pro- 
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caring  a  full  and  ample  supply  must  be  A'ery  hazsurdous, 
and  is  sure  to  result  in  a  water  famine  the  first  year  of 
a  diminished  rainfall ;  nothing  but  the  use  of  meters 
for  all  large  consumers,  and  a  rigid  house  inspection, 
has  saAed  us  so  long. 

The  average  daily  consumption  in  twenty-one  cities, 
as  shown  by  the  hist  report  of  the  Boston  Water  Board, 
was  fifty-nine  and  one-fourth  gallons  per  inhabitant. 
The  daily  averjige  in  this  city  is  35.1  gallons  per 
inhabitant. 

RESERVOIR. 

The  reservoir  is  in  gootl  condition  and  has  required 
no  outlay  during  the  year,  ex(»ept  for  clearing  the  walk 
and  road  of  weeds  and  grass. 

ri'MPlNC   STATION. 

The  l)iiiMin;rs  are  in  jrood  con<litioii  and  have 
r«.M(iunMl  no  repairs  during  tln^  year.  No  repairs  have 
IxMMi  made  upon  the  enirine,  and  only  slight  repairs  to 
the  l)oilers  and  iurnaei's  ;  they  are  all  pronounced  bv 
the  engineer  to  be  in  good  working  lU'der.  The  engine 
has  Ijeen  run  duriniz'  the  vi'ar  l!l!M)  1-4  hours:  has  made 
l\144,01ir)  revolutions,  and  [Mimped  400,3111,0 ID  gal- 
Ions  of  wat(M*  into  tln'  reservoir  at  an  average  height  of 
](*)")  ')-8  r<'et,  attrr  making  the  usual  allowance  for  loss 
nl*  action  in  th<'  pum[),  and  has  given  an  average  dutv 
(»!'  *.M  ,7t)'),  1  in  pounds  i)\'  water  r.;isiNl  one  loot  high  for 
each    1(M)   immuhIs  ol'  (M»al   cnusunied  —  maiutaininir   its 
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TABLE   II. 

SHOWDkf;  THE  COXSUJIFTIOK  OF  WATEK  FOE  THE  TEAK  ENDING 

DECEMBEK  31,   1879. 


X  3 


•t— 


5- 

il 

z.  * 

5  = 

T  ^* 

E  C 

£ 

c 

£  •: 

«s - 

^m 

>** 

> 

> 

> 

> 

^ 

-* 

< 

< 

;    < 

< 

Month. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

Galls. 

GalLi. 

January 

.    .       34,413,719 

1,142.378 

128.382 

50.8 

31.7 

February 

31.834,650 

1,136,952 

5,414 

•50.5 

31.6 

Man-h  .   . 

.   .        34.096,567 

1,099,889 

37.063 

1    48.9 

30.5 

April    . 

.    .        32,046.645 

1.068,221 

68,731 

47.5 

29.7 

Mav 

.    .        35.593.fl70 

1,148.193 

79,972 

51.0 

31.9 

.lunt^ 

38,(h24.9I7 

1.267.497 

119.304 

56.3 

35.2 

.lulv  .    . 

45.820,772 

1.478.0b9 

210.592 

65.7 

41.(1 

Auirust 

41*,82&,(hJ6 

1.607.356 

129,267 

71.4 

44.6 

.<0|>t«Miibe 

1-  .        42.3.^1. 1U9 

1. 110.806 

196,550 

62.7 

39.2 

OitoluT    . 

12.7-i6.2<J« 

1.378.267 

32.539 

61.2 

38.3 

Novoniboi 

36.8';6,(K;2 

1.22H,533 

149,734 

64.6 

34.1 

l)effiub(T 

38.181.215 

1.231.652 

1,265.088, 

1 

3,119 
120.764 

-  - 

54.7 

3^1.2 

To.  ami  ii\ 

1 

•*s.    4Gl.756.U8l 

56.2 

35.1 

.Xvcraire  daily  iiJciviLSc  over  1878,  10.55  per  cent. 
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Avoni^e  (inily  increiis«  ovit  1878,  10.55  per  cent. 


TABLE   VI. 

THE    PIPE    LAID    IN    COVBTS    I 


Tot«l  extension  in  1879 1,310  fM. 

Previously  laid 6Bmile^  1,S64    " 

Total  pipe  laid  to  Jan.  I,  IB80 52     "       S,7»l    - 

Total  miles  of  distributing  pipe  connected  witli  the  Works:  — 

hynn 3S  niilec,  2,794  fiit. 

Sauj^s I      ■'          53«     •■ 

S^'anipst'olt 1.778    " 

Total 53     ■•      5.102    - 
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TABLK    V. 


SUOvriNfi  THE  HAINKAI.L  AT  THE  rilMi'ING  STATION  FOR  THE 
YEAK    1879. 


6 

1 

i 

1 

J 
1 

1 

T.jliils  a.rtO  2.57  4.1(1   5.m     .1)7   .1.70  d.8;l   li.lfi    l.!)l 

3. 

0 
0 

( 

2 

3 

i 

i 

'.01 
.44 

.01 

:S 

.05 
.35 
.03 

.04 
.82 
.13 
.25 

'.oil 

".27 
.Ifl 

d.SK) 

'.02 
.12 

'.   '. 

i.o6 

.01 

;  ; 
'.oi 

.01 

.20 
.17 

Mr> 
.ai\ 

.0(1 

".()3 
.15 

'.70 

Total  mile  ot  di^ribmiti:  pi[*  >.vniw«ed  with  tin-  Wort? ;  — 
l.jDD 34  mil**,  S,T»1  f«1. 


>Hanip^-ott   . 
Tolal    . 
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TABLE    VII. 


SIIOWIX(}    THE    LOCATION    OF    GATE8    SET    IX     1879. 


Street. 


Wave   .    . 
Sutton 
Blossom  . 


Location. 


12  ft.  10  in.  E.  from  the  W.  line  of  Wave  St.    . 

1  ft.  N.  from  the  S.  line  of  Ocean  St 

18  ft.  6  in.  S.  from  the  N.  line  of  Sutton  St.  .   . 

1  ft.  E.  from  the  E.  line  of  Essex  St 

11  ft.  5  in.  W.  from  the  E.  line  of  Blossom  St.  . 

1  ft.  S.  from  the  S.  line  of  Harbor  St 


size. 


Inches. 


Total  gates  set  in  1879 3 

(lates  previously  set 357 


Total  number  of  gates  set  to  January  1,  1880 360 

No  new  hydrants  have  been  set  this  year. 

Total  number  of  hydrants  set  to  January  1,  1880—381. 
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TABLE    IX. 

KBPAIRS  ON  riPKl,  GATES  ANI>  HYUttANTS,   H)H  TIIK  YEAK  1870. 


•Twenty-inch  pipe. 


Monthly  I'nntte  .  . 
Monthly  mvswi  .  . 
Monthly  niinfull 
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METEOROIXJGICAL  RECORD  FOR  OCTOBER,   1879. 


Monthly  vange S9 

Mcntiily  mean iiS  .ftl 

Monthly  rainlhll 
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METEOROLOGICAL  RECORD  FOR  DECEMBER,    1879. 


8  A.  M. 

1  P.  M. 

0  P.  M. 

•a  boun«  encliDi;  8  A. 

M. 

1             ■     i 

• 

• 

• 

c    . 

11  if    i    1 

«                      0^ 

I       f 

S      1      E        - 

5?  ."cc      X       >. 

i 

C           t 

s 

^tf                         ^*               mm 

2* 

*5  w            Zl      •        Zm 

^* 

G     5         ? 

m* 

^m 

5 

36  5   55 

H  1     2    i      M 

s 

1  30.45  22^5 

79 

30.37  38  5 

47 

30  28 

40  5  23  5  17       32     i 

.00 

-2  30/21  34 

70,30.19  46 

61 

30.17  45.5    72'47.5  ^4.5  33     '  41 

.00 

3  30.20  40 

82  30.18  49 

63 

30.17  43       83  49      37.5  11.5    43.2  I 

.16 

4  30.14  37 

81  30.17  53 

66 

30.28  45       76  M      28.5  25.5    41.2  ' 

.00 

5  30.43  29 

77.30.49  39 

72 

30.48  37.5    8141      29.5  11.5    35.2 

.00 

6  30.40  40 

82  30.30  41.5 

91 

30.14 144.5    92  56      41      15       48.5! 

.45 

720.54  54.5:  8329.70  52.5 

57 

29.86  46       61  55.5  41       14.5    48.2  : 

.00 

8  30.07  41.5,  83  30.15  47 

81 

30.20  45       80  48.5  30.5  18       39.5 

.01 

9  30.44  30.5 

78  30.51  36.5 

67130.55  32     .  79  40      31        9       35.5 

.00 

10  30.50  40 

77  30.40  42.5 

83130.28  45       H8  56      41      15       48.5 

.11 

1129.83  56 

JO  29.73  62 

88  29.81  49     .  78<i2.5  38      2.1.5    50.2 

.00 

12  29.99  37 

72  30.09  38 

55 

30.22-32       59  39      21.5  17.5    30.2 

.00 

13  30.47  21.5  i  7130.02  30 

67 

30.67  28.5    (>0  ;i5      23      12       39 

.00 

14  30.67  34     .  80  30.54  38 

82  :^0.34  '37.5  100  42.5  35.5    7       39 

2.30 

15  2<).73  36.5!  9029.61  40 

91129.58:39.5    82  43      32.5  10.5    37.7 

.00 

16  29.78  32.51  75  29.93  8(i 

76  29.98  31        79  37      31        6       34 

.00 

17  29.89  33    |  79  29.90  38.5 

6^1-29.98  31.5    6^140      12      2H       26 

.00 

18  30.33  12       6130.37  19.5 

33  30.40  20.5     19  31       13       18       22 

.01 

19  30.40  27      100  30.40  29 

88  30.39 '28.5    77  31      26        5       28.5 

.02 

20  30. 16  27     ,  100  30.04  36 

71:29.981.37.5    76  41        3.5  37.5    22.2 

.00 

2130.2<»    3.5,32  30.39    5.5138  30.49 

4.5    36  23        3      20        13 

.13 

22  30.50  23     '■  100  30.26  32.5  100 

30.05 

10.5    HO  33.5  10.5  23        22      i 

.3^1 

23  :J0.28  21.5    85  30.37  30       H3 

30.l5!2t)        80  37.5  21.5  16       2i).5 

.32 

24  30.31  37.5  100  30.02  38.5  100  eiMWJ^I        95  40      r>.5     4.5    37.7 

.15 

25  29.92  37.5    9029.92  31.5,  6.r2U.91  22.5    <K)39.5     3      36.5    21.2 

.03 

26  30.01    3 

73  30.05  13.51  21  :{().08 

13        41  18        3       15        10.5 

.(K) 

27  30  25  15 

56  30.26  23       53  30.23 

24        68  33       16.5  16.5    21.7  '' 

.00 

2H  30.28  31.5    (U  30.26  39.5    48  !30.21 137        67  12      32      10       37 

.04 

29  30.05  37        90  29.94  45     ;76i3<M)ri2        75  45      37.5     7.5    41.2 

.12 

:iO  29.90  4 1        87  29.98  42       66  ;:K).20 

27        6112        8      31       25 

.0<> 

3130.f)6i8       «J  30.62  14        73i:^0.«ll27      100  29        7      22        18 

.52 

Monthly  range 59  5 

Monthly  m(*.in ....                :^2  .61 

Montlil 

y  n 

linfall   .   . 

•       • 

•       •       1 

■       • 

•             • 

1.71 

Total  rainfall  for  tlie  \v:\v 16.58 
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PUBLIC  WATER  BOARD 


CITY   OF    LYNN, 


FOR  THE  YEAR  ENDING  DEC,  31, 


LYN  N  : 
JOHN  MACFAItl.AN!':  S   CO..  ntlNTKIlS, 


PUBLIC  WATER  BOARD, 


OFFICERS  FOR  1881. 

EDWIN  WALDEX,   Pn'mlnit,  THOMAS  B.  NEWHALL, 

For  live  yearsi.  For  one  year. 

DAVID  n.  8WEKTSEK,  JAMES  N.  BUFFUM, 

For  iwt)  year.-?.  For  three  yenM. 

JAMES  PUKINTON, 

For  four  vears. 

Sxpcrintrixlrnt  nml  Clerk',  Water  Rtgistrar, 

DANIKL  WALDKN.  SIMON  J.   H<>NEV. 

Pionjiiii'f  Enijinrcr,  Inspector ^ 

WILLIAM  IL  MKSSINGKK.  CHARLES  H.  CLIFF* )KD. 

Foronnn  nf  Pipe   Work, 
EDWIN  MAXWELL. 


ANNUAL  REPORT 


OF  TBTE 


PUBLIC  WATER  BOARD, 


Office  of  the  Public  Water  Boabd,  ) 

February  28,  1881.  j 

The  Public  Water  Board  hereby  present  to  the 
City  Council  their  IS'inth  Annual  Report.  Appended 
will  be  found  the  Annual  Eeport  of  the  Superinten- 
dent of  the  Works,  and  of  the  Water  Registrar,  as 
prenented  to  the  Board  at  the  close  of  the  year.  To 
these  we  refer  for  important  information  relating  to 
the  department,  and  ask  that  the  same  may  be 
regarded  as  a  part  of  our  own  report. 

The  accounts  of  the  Registrar  have  been  carefully 
audited  by  a  committee  of  the  Board.  Their  report 
shows  all  the  accounts  to  have  been  accurately 
kept,  and  that  all  numey  rc^ceived  has  been  prom])tly 
paid  over  to  the  (Jity  Treasinvr,  who  has  ac- 
knowledged receipt  of  the  same. 

The  commendation  heretofore  bestowed  on  the 
Superintendent,  and  Registrar,  for  the  fidelity  and 
faithfulness  with  which  their  duties  have*  l)een  (lis- 


REPORT   OF   PUBLIC   WATER  BOARD. 


charged,  is  as  fully  deserved  as  in  previous  years. 
No  citizen  seeking  information  in  regard  to  the  man- 
agement of  this  dei)artment,  or  wanting  knowledge 
of  its  methods  in  the  conduct  of  its  affairs,  can  fail  to 
be  properly  informed  upon  conference  with  these 
intelligent  and  every  way  competent  officials. 

RECEIPTS. 

By  reference  to  the  i-eport  of  the  AVater  Registrar 
it  will  be  seen  that  the  receipts  of  the  department  for 
the  past  year,  for  all  purposes,  were  $81,955.31.  Of 
this  amount  $2,056.39  were  received  for  extra  pipe 
laid,  labor,  etc.,  leaving  as  the  legitimate  income  of 
the  department,  applicable  to  the  expenses  of  main- 
tenance and  interest  payments,  the  sum  of  $79,898.92. 
The  recei[)ts  for  the  year  1879  were  $73,791.47,  show- 
ing an  increase  in  the  income  of  the  department  the 
past  year  of  $6,107.^:5;  or  a  gain  over  the  receipts  of 
the  previous  year  of  more  than  eight  per  cent. 

The  Registrar  has  been  as  successful  in  collecting 
the  water  rents  as  in  previous  years,  there  remaining 
uncollected  at  the  close  of  the  year,  less  abatements 
made,  the  small  balance  of  $77.25. 

MAINTENANCE. 

The  expenses  of  the  department  classed  under  the 
head  of  maintenance  were  for  the  past  year  $10,- 
277.9;{,  showing  an  increase  over  the  amount  of  the 
maintenance  account  of  1879  of  $1,025.55.     An  ex- 
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amination  of  the  detailed  statement  of  the  Registrar 
will  show  this  increase  to  have  been  mainly  due  to 
higher  prices  paid  for  coal,  a  somewhat  increased 
repair  account,  a  small  increase  in  office  expenses,  and 
a  better  equipment  of  stable  and  workshop. 

CONSTRUCTION. 

There  was  charged  to  Construction  account  during 
the  past  year  $27,397.38.  Of  this  amount  $7,389.58 
was  expended  in  putting  in  new  services,  and  small- 
sized  pipe  laid  in  courts  as  distribution  pipe.  $13,- 
455.92  was  the  cost  of  new  mains,  hydrants  and 
gates,  in  extension  of  the  works  to  streets  not  hereto- 
fore supplied  with  water.  The  other  large  item  is  the 
cost  of  the  tubular  well  experiment,  which,  under  the 
terms  of  the  order  passed  by  the  (Jit y  Council  requir- 
ing the  test  to  be  made,  was  made  chargeable  to 
Account  of  Construction.  This  item,  at  the  close  of 
the  year,  reached  the  considerable  sum  of  $^M89.82. 

Extensions  of  the  works  by  the  laying  of  new  lines 
of  pipe  are  always  j)rosecuted  under  the  direction  of 
the  Board,  but  always  in  pursuance  of  ordei's  passed 
by  the  City  Council.  Petitions  presented  to  the  City 
Council  for  extension  of  the  works,  and  referred  to 
the  Committee  on  Water  Supply,  are  usually  referred 
to  this  Board  for  an  estimate  of  cost,  an  opinion  as  to 
the  necessity  for  such  extension,  and  what  will  be  the 
probable  income  if  granted.  If  a  i-easonable  defer- 
ence to  the  opinions  of  tluj  Hoard  upon  the  subject- 
matter  of  such  petitions  l)e  shown,  no  uiuiecessary 
and  unprofitable  lines  of  pipe  will  be  laid. 
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FINANCIAL   STANDING. 

For  the  two  veai-s  ending  with  1880  the  water 
ile|>artmtMit  has  required  no  assistance  from  the  City 
Ti'easiiry  lor  means  to  meet  its  current  expenses  and 
interest  payments.  On  the  contrary,  the  income  from 
water  rents  lias  not  only  provided  for  these,  but  has 
furnished  a  handsome  sum  to  the  Water  Debt  Sink- 
ing Fund,  established  for  the  extinguishment  of  the 
water  debt,  as  follows: 

(V. 

Ke<eipU  for  Ih79 $73,791  47 

issi) 71^,89^^  92 


•  •  » • 


Total   income,  1879-80 $153,690  39 

1879.  Dr. 

Maiiitename  aiM-ount $9,252  38 

Fntorest  pavmonts .'» 1,790  00 

MaiiiUMiaiici'  account $10,277  93 

Interest  pavnients 52,230  00 

r<nal  for  interest   an«l   uiaintenauee    .    .  $12.*»,55U  31 

Balance  to   sinking   ¥\mt\ $30,140  08 

Tlie   receipts    and  expense>   for  the  past    year  were  as  below 
named  • 

Income  of  th.-  Department $79,898  92 

Maintonanri-  ac.-ount $10,277  93 

fnterest  payment^ 52.230  00 

Total  inlvn-^l  and  maintfiiahf--    ....  $62,507   93 

balance  to  NJiiKing  Fund 817,390  99 

riu*  Toit^ooing  siati'iiKiil  shows  the  Knaiieial  stand- 
ing of  this  depaitnient  at  the  close  of  the  ninth  year 
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hotel??.  4J-N  N »  receive  their  daily  supply  of  water  from 
the  public  works.     These  dwellings  shelter  6,000  fam- 
ilies?, whose  numbers  may  be  safely  estimated  at  not 
le>**  than  three-fourths  of  the  city's  entire  population. 
\\'ater"  i>  also  supplii-d  to  more  than   700  business 
places:    tn   218   private   stables;    and   most  of  the 
churche-  and  public  halls  in  the  city  are  connected 
with  the  works.     For  watering  the  sti^eets,  and  for 
keeping  in   good  condition  private  grass   plats  and 
lawns,  ijUT  hand-hose  connections  have  been  made. 
Without  stating  t«M»  much  in  detail,  and  referring  to 
the  statement  of  the  Registrar  for  full  information  in 
rejrard  to  tlie  use  of  water,  we  mav  be  allowed  to  sav 
that   the  public  sujiply  has   reached   all   the  depart- 
ments   of  business,  h:is    found    its   way  to   a    large 
majority  of  the  homes  of  the  people,  and  that  its  value 
and  importance  to  the  welfare  of  the  city  has  come, 
veai'  bv  vear.  to  he  moiv  ireiierallv  acknowledged. 

It  would  seem  that  i-('su]t<  so  satisfactory,  finan- 
eiallv  an<l  otlierwise.  would  have  secured  to  the  man- 
aji:eineut  nf'  tliis  dciiartiueut  the  appi'ohation  of  the 
puhHc.  We  arc*  not  witliout  the  belief  that  this  is 
quite  j^euerally  accorcUMl.  Yet  we  cannot  but  be 
awaie  that  tlie  '^  acts  and  doings"  of  the  Board  have 
been  made  the  subject  of  unfriendly  criticism.  Xo 
iai-ue  pu]>]ic  work  is  ever  prosecuted  without  encoun- 
tci'iujLj:,  to  >o]ue  extent,  the  prejudices  and  interests  of 
a  poi'tiou  of  the  ])copU'.  Ditlerenees  of  opinion  will 
exist,  and  may  ])e  honestlv  entertained.  But  decis- 
iou^  must  he  readied,  and  woi-k  be  begun;  and  who- 
evei'  expects  in  tlic  discliarge  of  duties  pertaining  to 
such  work   to   escape    criticism  —  kindly  of  friends, 
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harsh  and  unreasonable  of  enemies  —  is  doomed  to 
disappointment.  The  work  incident  to  the  eonstnic- 
tion  and  management  of  the  water  works  of  this  city 
has  received  a  full  share  of  public  attention.  Early 
in  the  history  of  the  works  many  were  made  to 
believe  that  so  consideral)le  an  outlay  as  would  be  re- 
quired to  construct  them,  would  entail  upon  the  city 
large  annual  payments  for  interest,  and  consequently 
a  much  higher  rate  of  taxation  would  become  neces- 
sary. Interested  parties  persistently  asked  the  i)ublic 
to  believe  that  the  direction  taken  for  the  sources  of 
supply  was  wrongly  chosen ;  and  that  those  entrusted 
with  the  care  and  management  of  the  works  were  at 
fault  in  their  methods,  purposes  and  plans.  Kut  the 
fears  of  the  over-prudent  have  not  been  realized,  the 
public  have  not  yet  come  to  believe  that  some  other 
directi(m  for  our  water  sources  should  have  been  fol- 
lowed, or  that  the  manaj^ement  of  the  department  has 
not  been  considerate  and  just,  and  with  reference  to 
assuring  the  best  possible  attainable*  results.  In  clos- 
ing this  brief  review  of  the  past,  this  Hoard,  practi- 
cally one  in  its  composition  from  the  time  of  its 
organizaticm,  suggests  no  change  of  policy,  abandons 
none  of  its  plans  for  increasing  the  water  supply  of 
the  city,  and  is  as  confident  as  ever  that  no  required 
outlay  in  the  future  for  the  extension  and  enlarge- 
ment of  the  works  will  bring  a  farthing  of  expense  to 
the  treasury  of  the  city. 

COST  01^  THE  WORKS. 

In  our   report  of  a  year  ago  we   gave  the  gross 
cost  of  the  works  as  $1,058,217.44,  which  amount  as 
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intended  to  correctly  include  the  total  amount  of 
deficiencies  in  income  to  meet  interest  payments  and 
cost  of  maintenance  from  the  beginning.  By  an  in- 
advertence the  figures  given  in  that  statement  as  the 
cost  of  construction  for  the  year  187J)  were  those 
representing  the  maintenance  account  of  that  year. 
As  the  maintenance  account  for  the  year  was  larger 
than  the  construction  account  by  $l,Ji79.97,  the  state- 
ment of  the  total  gross  cost  of  the  works,  January  1, 
1880,  should  be  reduced  by  that  amount. 

Total  gross  cost  of  the  works,  Jan.  1, 
1880,  as  appears  by  last  Annual  Re- 
port     $1,058,217  44 

Less  eiTor  as  above  explained 1,379  97 

Total  trross  cost,  as  oorrectod,  Jan.  1 , 1«80  $1 ,050,837  47 

Add  Construction  account  for  1880    .    .  27,397  38 


« 


Total  gross  cost  of  works.  Jan.  1,  1881  S1.0S4,2;U   So 

Less  rcc('ij)ts  from  water  takers  for  extra 

pi[)e  laid,  labor,  etc S3f),i)')4  45 

Less  premium  on  bonds  sold 1K7">0  00 

Less  income  in  excess  of  interest,  pay- 
ments, and  cost  of  maintenance,  1871), 

\HHO 30,140  08 

S75,844   53 

Total  cost  of  works  to  Jan.  1,  18«1    .  $1,008,31)0  32 


WATER  CONSUMPnON. 

The  (|nantity  of*  Avalei*  supplied  to  the  city  the  ])ast 
year  was  4r)2,(K)(),0()0  *>allons;  a  daily  average  of 
1,2;W,290  gallons.  These  figures  show  a  reduelioii 
in  the  cpiantity  used  the  past  year,  as  compared  with 
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the  previous  year,  of  about  nine  million  gallons,  not- 
withstanding the  number  of  water-takers  was  consid- 
erably increased.  This  reduction  was  doubtless  due 
in  good  part  to  a  greater  care  in  the  use  of  water,  in- 
duced by  the  circular  issued  by  the  Board,  in  June, 
stating  the  condition  of  the  supply,  and  rec^uesting 
water-takers  to  practice  the  strictest  economy.  In 
each  of  the  following  months,  August  excepted,  the 
consumption  was  reduced  below  that  of  the  same 
months  in  the  previous  year,  the  total  reduction  ding- 
ing the  last  half  of  the  year  amount  ing  to  24,000,0(X) 
gallons. 

That  the  consumption  of  water  is  not  lai'ger  in  our 
city  than  in  other  cities  of  the  State  having  a  like 
population,  may  be  seen  by  the  following  comparison. 
The  consumption  given  is  that  for  1879: 

City.  Miles  of  Vlpe.  Daily  Avemge. 

Salem 43  1,910,000 

Lawrence 40  1,450,000 

LoweU 57  1,81)0,000 

Xew  Bedford 40  2,056,000 

Fall  River 52  1,264,000 

Cambridge 7!)  2,4:V2,0(K) 

Worcester 77  1-2 2,500,000 

Ljnn 53  1,208,000 

The  report  of  the  Superintendent  furnishes  an 
account  of  the  sinking,  at  cliflerent  jxnnts  in  the  wes- 
terly section  of  the  city,  of  what  are  i)0])ularly  known 
as  tubular  wells.  These  wells  were  sunk  in  pursuance 
of  instructions  contained  in  an  ordcM*  passed  by  the 
City  Council  in  May  last.  If  we  except  from  the 
statement  the  wells  sunk  in  a  small  parcel  of  land 
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owned  by  the  city,  on  Boston  street,  near  Cottage 
street,  the  results  of  the  several  attempts  to  find  a 
supplj-  of  water  that  would  warrant  the  setting  up  of 
pumping  machinery  were  all  unsatisfactory.  It  was 
well  known  that  at  this  point  a  considerable  flow  of 
water  found  its  way  to  the  brook,  which  runs  near  by, 
coming  to  the  surface  through  breaks  in  the  clay 
stratum,  and  from  wells  bored  through  the  clay  to  the 
gravel  bed  below.  The  quantity  of  water  flowing 
was  undetermined,  although  known  to  be  continuous 
throughout  the  year. 

Preciselv  where  these  wells  were  sunk  was  the 
somewhat  noted  spring  known  as  the  "Burchstead 
Spring."  The  water  flowing  from  it  has  always  been 
regarded  as  excellent;  but  of  late  it  has  been  little 
used,  and  the  spring  and  its  surroundings  have  been 
sadiv  ne«rlected. 

At  this  point  were  sunk  twenty-eight  ii'on  tubes  of 
one  and  one-half  inches  diameter.  Their  reach  int<^ 
the  oTound  varies  from  thirtv-one  to  sixtv-nine  feet, 
according  to  the  deptli  of  clay  pierced  to  reach  the 
water-])caring  gravel  stratum  beneath. 

The  situation  o(*  tliesc  wells  is  immediately  upon 
the  marjj^in  of  Strawl)ei'rv  Brook,  at  the  point  where 
the  llow  of  tlu»  bi'ook  mct^ts  tide  water.  This  brook 
is  the  outflow  of  Flax  Pond,  and  its  course  drains 
more  than  half  a  square  mile  of  the  si'ttled  territory 
of  the  citv.  A  tide  mill  is  situated  farther  down  the 
stream;  and  its  reservoir  of  water  I'caches  to  the 
point  where  the  wells  arc  sunk.  Extreme  high  tides 
flood  the  well  area.  In  all  other  directions  the  land 
rises. 
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Gall<m8. 

September,  24^2  days    ....  13,034,355 

October,      30      "...        .  12,822,104 

November,  30      "       .         .        .        .  11,828,051 

December,  31      "...         .  12,385,428 

January,     31      ^'       .         .         .         .  11,924,538 

February,    28      "...         .  10,898,168 


Total  quantity  pumped    .        .        .        72,892,644 

The  above  statement  shows  the  result  of  the  pump, 
ing  of  the  wells  for  a  period  of  six  months^  The 
average  monthly  yield  has  been  12,148,774  gallons; 
and  the  average  daily  yiqld  has  been  416,530  gallons. 
This  quantity  is  nearly  ecfual  to  one-third  of  the  city's 
consumption  for  the  same  period,  and  as  an  expedient 
for  meeting  the  exigency  which  existed,  —  caused  by 
a*  short  supply  of  water  in  our  reservoirs,  and  the 
failure  of  the  City  Council  to  otherwise  provide  for 
such  a  coutiugcucy — was  successful. 

A\  lielher  the  wells  will  yield  as  bountifully  in  the 
future  as  they  have  for  the  ])ast  six  months  remains  to 
be  seeu.  That  the  area  drawn  upon  is  large  can  be 
quite  clearly  shown,  as  the  boundaries  of  the  territory 
atrected  by  the  ])um])ing  can  be  approximately  given. 
The  W(\stei'Iy  boundarv  seems  to  be  indicated  by  the 
rise  of  land  known  as  Tower  Hill,  which  commences 
at  ICcho  (irove,  runs  across  the  Poor  Farm,  in- 
tersects Mvitle  Strc^et,  and  thence  on  to  the  dam 
at  Bn^ed's  Pond.  This  line  is  fixed  upon  as  the 
probable  limit  in  that  direction  because  the  springs 
and  wells  lying  west  of  it  do  not  appear  to  have 
been  much,  if  any,  atfected.     The  northerly  boundary 
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springs  which  make  their  appearance  are  in  the 
immediate  vicinity  of  the  welLs,  and  are,  therefore,  at 
too  low  a  level  to  be  feeders  of  the  supply,  except 
when  the  pump  is  working  and  the  water  in  the 
wells  is  drawn  down.  Our  conclusion,  therefore,  is, 
that  the  area  actually  contributing  to  this  under- 
ground water  source  is  quite  limited,  and  cannot  be 
regarded  as  conveying  to  it  more  than  one-third  of 
its  present  yield.  , 

There  is  further  evidence  to  support  this  view. 
When  the  wells  were  all  sunk  they  were  allowed  to 
flow  naturally  for  several  days.  At  first  the  water 
would  rise  in  the  pipes  two  feet  above  the  surface, 
but  in  a  few  days  the  head  was  diminished,  and  con- 
sequently the  volume  of  the  flow.  Measurements  of 
the  flow  over  a  wier  showed  the  discharge  of  the 
wells  to  be  less  than  150,000  gallons  in  twenty-four 
hours.  This  at  the  beginning  of  the  experiment,  and 
before  the  accumulated  store  of  water  had  been  much 
drawn  upon.  A  diminishing  flow  can  only  be  regard- 
ed as  an  iudicatioji  that  the  source  of  supply  is  not 
capable  of  sustaining  the  draught  made  upon  it.  So 
when  the  steam  pump  was  first  applied  and  the  wells 
were  drawn  down,  they  would  soon  fill  upon  stopping 
the  pump.  But  no  later  than  a  day  in  October  the 
wells  did  not  fill  in  twenty-four  hours;  and  the  accu- 
uiulatioii  of  water  during  that  time  was  all  taken  out 
in  less  than  an  hour's  work  of  the  pump. 

Notwithstanding  what  wo  have  already  said,  nearly 
73,000,000  gallons  have  been  pumped  from  the  wells, 
and  their  yield  is  still  some  400,000  gallons.  If  the 
area  which  can  feed  this  underground  supply  is  so 


the  wells  and  the  bed  of  the  brook,  iummeraMe  m 
.  bubbles  break  upon  the  surface  as  the  ground  fills 
with  water.  These  facte  have  frequently  been  within 
onr  own  obserration.  Before  the  wells  were  put  in, 
the  gronnd  where  they  are  situated  was  flowed  at 
every  high  tide.  To  hide  the  filthy  spot  from  view, 
and  to  protect  the  wells  from  the  inflowing  tide,  it 
was  covered  with  gravel.  But  this  thin  covering 
can  only  partially  protect  the  Wells  from  tiie  flow  of 
the  brook  when  the  tides  are  at  thMr  fall,  and 
does^  not  hinder  the  drainage  of  the  street  and  door^ 
yards,  —  in  times  of  rain  carried  to  the  well  area, — 
from  finding  its  way  to  the  water  gathered  at  the  foot 
of  the  welle. 

Confirmatory  also  of  the  opinion  we  have  expressed 
are  the  analyses  of  the  well  water  made  by  Professor 
Nichols.  The  first  of  these  was  made  on  the  30th 
of  Jnne,  before  pnniping  I)egan  and  when"  the  wells 
were  flowing.  The  chlorine  at  that  time  was  but 
140,  and  the  total  solidH  but  12.90,  in  100,000  pai-ts; 
while  on  the  10th  of  February  the  water  showed  in 
100,000  parts  4.50  of  chlorine,  and  20.70  of  total 
solids.  "We  are  at  a  loss  to  account  for  this  somewhat 
rapid  deterioration  of  the  quality  of  the  water  except 
upon  the  theoiy  already  suggested;  namely,  that  to  a 
greater  or  less  extent  the  water  of  Strawberry  Brook, 


KBPORT   OF   PUBLIC   WATER  BOARS.  23 


and  the  milli)ond  below,  mingles  with  the  ground 
water  as  it  flows  to  the  wells,  increasing  the  quantity 
pumped  and  impairing  its  quality. 

How  capacious  this  subtciTanean  reservoir  may  be, 
what  its  depth,  and  the  quantity  of  water  it  is  capable 
of  yielding  before  being  exhausted,  are  questions  that 
do  not  admit  of  definite  answers.  It  may  be  that  the 
supply  is  inexhaustible.  It  may  be  that  the  sinking 
of  more  wells  will  make  available  a  larger  percentage 
of  the  water  thus  stored.  A  larger  engine  and  greater 
pumping  capacity,  placed  at  a  lower  level,. may  aid  in 
securing  it.  But  to  pursue  the  experiment  further, 
means  the  expenditure  of  thousands  of  dollars  when 
only  a  possible  chance  of  success  attends  upon  the 
outlay.  It  is  to  choose  to  deal  with  uncertain  quan- 
tities and  unknown  conditions  when  certainty  in  re- 
gard to  both  can  be  easily  sc^curcd.  It  is  to  refuse  to 
accept  a  well-considered  plan  for  increasing  the  water 
supply,  one  having  the  endorsement  of  some  of  the 
most  eminent  engineers  of  the  coinitry,  and  to  adopt 
instead  the  vague  notions  of  empiaics  and  pretenders. 

QUALITY   OF   THE  WELL  WATER. 

« 

The  doubtful  character  of  any  underground  supply 
of  water,  especially  when  it  is  drawn  from  beneath  a 
territory  occupied  by  a  densely  settled  community, 
makes  frequent  examination  of  its  quality  a  duty  not 
to  be  disi'cgarded.  Before  making  the  well  water  a 
part  of  the  city's  consumption,  the  Hoard  engaged  the 
services  of  Professor  Nichols,  of  the  Institute  of  Tech- 
nology, Boston,  to  examine  it.     Professor  Nichols  has 
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given  great  attention,  and  devoted  much  time  and 
thought,  to  the  questions  pertaining  to  drinking  water 
and  water  supplies.  He  has  been  frequently  employed 
l3y  the  State  Board  of  Health,  and  by  the  city  of  Bos- 
ton. Ilis  field  of  observation  has  been  large,  and  his 
acquaintance  with  the  subject  has  gained  for  him  a 
reputation  not  excelled  by  that  of  any  analyst.  AVe 
introduce  into  this  report  a  few  paragraphs,  applicable 
to  the  examination  of  water  for  domestic  use,  taken 
from  a  paper  prepared  by  him  for  Buck's  Hygiene, 
entitled  "  Drinking  Wat^r  and  Water  Supplies." 

Organic  matter. — In  the  examination  of  water  there  are  few 
iiionjanir  subsUiuees  to  T>e  determined  as  bearing  on  the  sanitary 
<inality  of  the  water,  except  in  so  far  as  they  indicate  sewage  con- 
tamination, and  the  total  amount  of  inorganic  matter  may  be  quite 
large  without  rendering  the  water  unwholesome ;  it  is  ditferent, 
liowever,  wit!i  the  organic  matter. 

Since  there  is  a  disagreement  among  medical  men  as  to  the  nature 
of  llie  injurious  substances  in  polluted  water,  and  since  even  with 
regard  to  decomposing  sewage  no  one  knows  for  a  certainty  in 
what  its  power  for  harm  resides,  it  is  not  expected  that  analysis 
<an  siiv  with  absoluteness  of  stiitemeut  whether  a  sxiven  water  is 
danqHi'oushi  polluted  or  not.  Indeed,  vve  may  sav  that  chemistry 
does  not  give  us  the  means  of  determining  the  amount  of  onjanic 
matter  in  Avater,  or  even  of  determining,  in  all  cases,  whether  it  is 
of  animal  or  vegetable  origin. 

There  are  many  persons  who  suppose  that  the  way  to  consult  a 
chemist  in  the  matter  of  water-supply  is  to  send  a  sample  of  water 
in  a  sealed  vessel,  with  no  hint  as  to  its  source;  and  they  expect 
the  results  of  the  chemical  examination  of  the  water  to  be  accom- 
panied by  a  statement  as  to  the  wholesomeness  of  the  water,  or  of 
the  possibility  of  danger  from  its  use.  The  chemical  examination 
is  of  great  service,  and  often  indispensable  ;  but.  excei>t  in  eases 
of  gross  pollution,  it  is  impoitsihU'  to  pronounce  detinitely  on  the 
water  without  a  knowledge  of  the  locality  from  which  it  is  taken. 
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Mid  not  siinidj  for  drinUng. 

SANITART  EXAHINATION  OV  SUBFAOB  WATERS. 

With  the  views  which  are  At  present  held  with  reference  to  (be 
danger  ttom  the  polltttion  of  lakes  and  strewns  by  sewage  and  oflter 
reflise  substances,  the  most  important  part  of'tlie  sanitary  exami' 
nation  of  such  soiircee  of  supply  is  the  inspection  of  the  locality 
from  which  the  water  is  to  be  taken  aud  of  the  surroundings.  If 
the  stream  or  lake  receives,  in  proportion  to  its  size,  any  consid- 
erable amount  of  sewage  or  of  maDufacturing  refuse,  it  should  be 
rejected  as  a  souicc  of  supply  independent  of  any  chemical  exam- 
ination. Tlie  principal  difBculties  in  the  way  of  the  satisfactory 
chemical  examination  of  surface-waters  are  three  in  number :  In 
the  first  place,  the  volume  of  water  is  generally  so  large  that,  even 
when  polluting  matter  is  known  to  be  present,  the  dilution  is  so 
great  UH  to  prevent  the  detection  of  unmistakable  evidence  of  con- 
tamination. In  the  second  place,  all  surface-waters  contain  more 
or  less  of  organic  substances  —  substances  containing  carbon  and 
nitrogen  —  which  it  is  impossible  to  refer  detinitely  to  animal  or 
vegetahle  sources,  or  otherwise  to  distinguish  as  harmless  and 
hairnful.  In  the  thiixl  place,  the  water  of  such  streams  and  ponds 
is  subject  to  very  considerable  variation,  so  that  the  examination 
of  a  single  sample  is  of  comparatively  little  value.  It  may  be  pos- 
sible, it  is  true,  to  stato  fix>m  the  chemical  examination  of  a  single 
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sample  that  no  considerable  or  no  appreciable  contamination  exists ; 
it  is  impossible  to  recommend  a  water  for  drinking  without  know- 
ing something  of  the  situation  and  surroundings  of  the  source 
from  which  it  is  taken. 

The  following  statements  will  serve  to  illustrate  the  variations  to 
which  river  and  pond  waters  are  subject.  Weekly  examinations 
of  the  water  supplied  to  the  city  of  Boston  were  made  from  July, 
187G,  to  June,  1877,  inclusive.  The  ammonia  varied  from  0.0005 
to  0.005G,  the  ''albuminoid  ammonia"  from  0;0()99  to  0'.017G,  the 
toUil  solids  from  3.72  to  5.58,  all  these  results  being  expressed  iii 
so  many  parts  in  100,000.  In  like  manner,  examinations  wore  made 
nearly  every  week  during  the  year  1877  of  the  water  of  Ludlow 
resen'oir,  a  recently  flowed  artificial  pond,  which  forms  the  larger 
portion  of  the  supply'  of  Springlield,  Mass.,  and  which  has  every 
summer  a  copious  growth  of  microscopic  alga*.  The  ammonia 
varied  from  0.0024  to  0.0403  ;  the  ''  albuminoid  ammonia"  in  the 
unfiltered  water,  from  0.0173  to  0.0899  ;  in  the  water  after  filtra- 
tion through  paper,  from  0.0160  to  0.0432;  and  the  total  solids, 
from  3.36  to  6.72.  A  similar  variation  is  shown  in  the  monthly 
examinations  which  are  made  of  the  Thames  wati»r,  in  London. 

We  have  quoted  more  largely  from  the  paper  re- 
ferred to  than  we  at  first  intended.  But  as  the  an- 
alyses of  the  well  water  made  by  Professor  Xichols 
are  to  follow,  his  opinion  of  the  worth  of  them,  and, 
indeed,  of  the  analysis  of  any  water,  independent  of 
all  knowledge  of  the  surroundings  and  conditions 
that  may  affect  it,  becomes  interesting  and  important. 

It  will  be  seen  by  the  table  below  that  eleven  anal- 
yses of  the  well  water  have  been  made,  and  that  they 
have  been  made  with  reference  to  determining  the 
amount  of  chlorine,  and  total  solids,  the  water  con- 
tained. We  incorporate  them  into  this  report  without 
comment  or  inferences  of  our  own.  AVe  invite  atten. 
tion,  however,  to  the  fact  that  the  chemical  examina- 


consideration  of  the  City  CounciL 

■  ff  ATEE  SUPPLY. 

In  the  annual  reports  of  the  Board  especial  ptuns 
hare  been  taken  to  Bcasonably  inform  the  Ot^  Goundl 
of  the  necessity  that  exists  for  increasing  the  water 
supply  of  the  city.  To  relieve  this  Board  irom  all 
responsihility  for  a  failure  in  the  supply,  whether 
arising  from  a  rapidly  increased  consumption  or  from 
a  period  of  unusually  low  rainfall,  two  special  Memo- 
rials upon  the  subject  have  been  sent  to  the  City 
Council.  The  committees  to  whom  they  were  referred 
reported  favorably  upon  them,  and  the  two  branches 
of  the  City  Council  concurred  in  the  passage  of  the 
proper  orders  requesting  the  Mayor  to  petition  the 
Legislature  for  authority  to  take  additional  water 
sources.  In  each  instance,  we  regret  to  say,  there 
was  a  failure  oh  the  part  of  the  Mayor  to  comply 
with  the  request. 

This  action  leaves  to  this  Board  no  alternative 
but  to  again  bring  the  matter  to  the  attention  of 
the  City  Council,  and  the  public,  through  the  medium 
of  their  annual  report.  We  do  not,  however,  propose 
to  discuss  the  question,  or  present  anew  the  reasons 
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for  an  increase  of  the  supply,  already  so  fully  set 
forth  in  our  reports.  It  would  seem  that  a  Board 
composed  of  ordinarily  intelligent  citizens,  to  whom 
has  been  committed  for  almost  a  decade  of  years 
the  care  and  management  of  the  water  works  of  the 
city,  should  have  acquired  such  accurate  knowledge 
of  the  wants  of  the  department  as  would  ensure 
attention  to  any  suggestion  it  might  make,  and  gain  , 
for  its  recommendations  respectful  consideration. 
Nor-does  it  seem  too  much  to  say  that  any  citizen  — 
even  a  public  official — whose  attention  is  only  casually 
drawn  to  the  consideration  of  so  important  a  sulrject 
as  a  city's  water  supply,  will  more  surely  find  himself 
in  the  right  if  he  accepts  the  judgment  of  those  who 
have  studied  the  matter,  who  have  consulted  those 
competent  to  impart  knowledge,  and  whose  opportu- 
nities for  a  full  understanding  of  all  the  facts  bearing 
upon  the  subject  have  been  ample,  than  if  he  rely 
upon  his  own  hastily-drawn  conclusions  and  immature 
knowledge  to  determine  his  course  and  justify  his 
action.  We  renew  our  recommendation  that  Ilawkes 
and  Penny  Brooks  be  obtained  and  made  a  part  of 
the  water  supply  of  the  city. 

For  the  Public  Water  Boards 

EDWIN  WALDEN, 
JAMES  PURINTON, 
DAVID  II.  SWEETSER, 
THOMAS  B.  NEWIIALL. 


Deduct  amoant  due  at  beginning  of  year  .  2,897  55 

Bevemiefor  18ftO J79,636  12 

Revenue  for  1879 73,949  80 

Increaae  of  revenue  for  1880 $5,685  3! 


STATRMENT  OF  INTEREST,  MAINTENANCE  AND  REV- 
ENUE FOR  THE  YEAR  1880. 

Revenue  for  1880 $79,635  12 

Interest  for  1880 $52,230  00 

Maintenance  for  1880 10,277  93 

_  $62,607  93 

Excess  of  revenue  over  interoAt  aM  nuln- 

tenanoe $17,197  1» 
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<i^ 

EXPENDITURES  FOR  1880. 

MAINTENANCE. 

Salaries  and  office  expenses $3,399  80 

Repairs  on  services 715  58 

Repairs  on  mains,  hydrants  and  gates  .    .    .  867  25 

Pumping,  wages,  coal,  oil,  etc 4,319  71 

Repairs  on  boilers 60  10 

Stable  and  workshop 834  97 

Labor  at  Breed's  pond 53  87 

Labor  at  reservoir 26  65 

Total  maintenance $10,277  93 

CONSTRUCTION. 

Services  and  court  mains $7,889  58 

Mains,  h3*drants  and  gates 13,455  92 

Meters 309  06 

Shop  and  stable 53  00 

Tubular  wells .  6,189  82 

Total  construction $27,397  38 

Following  are  tables  showing  the  nulhbor  of  families,  dwellings, 
stores,  factories,  hotels,  etc.,  etc. ;  the  yeariy  revenue  of  the 
department;  the  number  and  kind  of  fixtures  ;  the  class  of  prem- 
ises to  which  metres  are  attached,  etc.,  etc.  ;  all  of  which  is 
respectftilly  submitted. 

SIMON  J.  RONEY, 

Water  Registrar. 


40  REPORT  OF  WATER  REGISTRAR. 


STATEMENT 

SnOWINO  THE  NDMBBR  OF  FAMILIES,  DWELLINQS,  8TOBB3,  PACTOBISS, 
ETC.,  SUPPLIED  WITH  CITT  WATER  FOR  THE  TEAR  1880. 

Dwellings 8328 

Families 6782 

Boarding-houses 70 

Hotels   . 7 

Stores 808 

Offices 120 

Restaurants  and  saloons 48 

Stables 218 

Stationery  steam-engines  and  boilers 78 

Factories 147 

Railroads 8 

Steam  fire-engine  bouses 4 

School-houses 27 

Churches 14 

Public  halls 15 

Printing  offices 9 

Green-houses 13 

Bakeries 8 

Barber  shops 13 

Phming  mills 4 

Machine  and  blacksmith  shops 12 

Markets 7 

Banks 5 

Photograpbei-3 6 

Public  and  drinking  fountains 8 

Motors 7 

Laundries 3 

Reservoirs 4 

Foundry 1 

Privat<;  fountains 13 

Gas  works 1 

Hand  hose 1047 

Citv  Hall 1 

Almshouse 1 

Post  office 1 

Fire  hydrants 411 
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STATEMENT 


SHOWING   THE   YEARLY  REVENUE  OF   THE  WATER  DEPARTMENT    SINCE 
THE  FIRST  INTRODUCTION  OF   WATER  INTO  THE  CITY  IN  1871. 


From  October  1 
From  January  1 
From  January  1 
From  January  1 
From  January  1 
From  January  1 
From  January  1 
From  January  1 
From  January  1 
From  January'  1 


1871, to 
1872, to 

1873,  to 

1874,  to 

1875,  to 

1876,  to 

1877,  to 

1878,  to 

1879,  to 

1880,  to 


January  1 
January  1 
January  1 
January  1 
January  1 
January  1 
January  1 
January  1 
January  1 
January  1 


1872 i  8,989  00 

1873  .....  27,568  16 

1874 47,992  61 

1875 53,545  61 

1876 52,553  26 

1877 60,867  12 

1878 64,002  50 

1879 67,570  14 

1880 73,949  80 

1881 79,635  12 


Total $536,673  32 


/ 
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STATEMENT 

KXHtBITINQ  THB  CLASH   Or    PRRKHB^  TO   WHICH    MP.TRRS   ARE 
ATTACHED. 


has  been  39.38  per  cent,  of  the  rainfall,  eqxial  to 
14.68  inches  over  the  dr-ainage  area,  exclusive  of 
water  surfaces.  The  total  consumption  for  the  year 
has  been  100,000,000  gallons  more  than  the  amount 
received  into  the  ponds  from  the  rainfall.  On  the 
twenty-third  of  June  the  Board  is-sued  a  circular 
stating  the  condition  of  the  water  supply,  and 
requesting  that  the  utmost  economy  should  be  prac- 
ticed in  the  use  of  water.  So  well  was  this  request 
complied  with  by  the  water  takci's  that  the  consump- 
tion was  rednced  in  the  succeeding  months  more  than 
twenty-four  millions  of  gallons  below  the  consump- 
tion of  the  same  months  in  the  previous  year,  notwith- 
standing an  increase  of  over  six  hundred  famUies  in 
the  number  of  consumers. 
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across;  Boston  Street,  with  a  dieck'^Tslye  and  gi^ 
included,  to  connect  the  pump  with  the  distributing 
main,  and  a  gate  placed  in  the  Boston  Street  pipe,  by 
which  we  were  enabled  to  separate  a  portion  Of  Boston 
Street,  and  *  Kirtland  and  Walnut  Streets,  from  the 
general  distribution  of  the  city,  and  use  that  pipe  for 
pumping  from  the  wells  direct  into  Breed's  Pond, 
without  the  expense  and  delay  of  laying  an  independ- 
ent pipe  for  that  purpose. 

The  wells  are  twenty-eight  in  number,  of  one  and 
one-half  inch  pipe,  and  were  all  flowing.  The  depth 
to  which  they  are  driven  varies  from  thirty-one  to 
sixty-nine  feet.  The  clay  is  very  irregular  in  thick- 
ness, and  much  broken  up.  At  -three  of  the  wells  no 
clay  was  found ;  at  the  others  it  varied  in  thickness 
from  one  foot  to  thirty-four  feet,  and  the  distance 
from  the  surface  at  which  the  top  of  the  clay  was 
found  varied  from  two  to  twenty  feet.  An  extra  well 
was  sunk  near  the  center  of  the  group  as  a  test  well 
for  measuring  the  fall  of  the  water. 

Pumping  was  commenced  on  the  fourth  of  Septem- 
ber;  on  the  sixth  of  September  the  pump  was  stopped 
to  alter  the  steam  valve,  and  started  again  on  the 
eiji:hth,  since  which  time  it  has  worked  constantly, 
both  day  and  night,  up  to  the  present  time,  with  the 
excc])ti(m  of  the  twenty-fifth  of  October,  when  it  was 
stopjx^d  for  twenty-four  hours,  and  the  necessary 
stoppages  of  a  few  minutes  every  two  or  three  days 
to  examine  the  jmmp  valve  and  packing. 

The  first  few  hours'  pum])ing  lowered  the  water  in 
the  wells  very  rapidly,  and  showed  that  the  water 
would  not  flow  to  the  wells  fast  enough  to  allow  the 


REPORT   OP   THE    SUPERENTTENDBNT.  51 

may  be  taken  in  this  important  matter  before  any 
serioiis  accident  occurs. 

PIPES. 

A  larger  increase  has  been  made  to  our  system  of 
distribution,  during  the  year,  than  for  several  years 
past;  15,771  feet  of  pipe,  from  4  to  10-inch,  and 
2,936  feet  of  smaller  sizes  have  been  laid  in  diflferent 
parts  of  the  city;  33  gates  and  30  hydrants  have 
been  set  in  connection  with  the  t^ame ;  362  services, 
and  one  stand-pipe,  for  water  carts,  have  been  put  in, 
of  an  aggregate  length  of  15,439  feet;  13  services 
have  been  put  in  in  East  Saugus,  at  the  expense  of 
the*  parties  owning  the  premises.  The  total  length 
was  331  feet,  making  a  total  length  of  pipe,  of  all 
kinds,  including  distribution  and  service  pipe,  laid 
this  year,  34,477  feet,  or  six  and  one-half  miles. 

One  hundred  and  forty-two  leaks  in  pipes,  7 
hydrants  and  3  gates  have  been  repaired ;  14  gate- 
boxes  and  22  service-boxes,  found  rotten,  have  been 
replaced  by  new  ones ;  5  leaks  in  Saugus  have  been 
repaired,  at  the  expense  of  the  contractor  who  put 
them  in.  The  fire  hydrants  have  received  proper 
attention,  and  precautions  taken  to  prevent  their 
freezing.  So  far  as  can  be  known  all  the  pipes,  gates, 
and  hydrants  are  in  good  working  order.  Annexed 
please  find  the  usual  tables,  showing  the  yearly 
record  of  the  pumping  engine,  the  consumption  of 
water  each  month,  the  rainfall,  &c.     Also  a  tabulated 

statement  of  the  pipe  laid,  and  other  work  done  for 
the  year. 

Respectfully  submitted, 

Daniel  *Walden, 

Superintendent. 


H      S 


r  mssiMXijiTa 


bSjpobt  of  the  superintendent. 
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TABLE    IV. 


SlIOWTXG  THE  DKPTH  OF   WATER   IN  THE   PONDS   FOR  EACH 

WEEK   nriUNd  THE  YEAR   1880. 
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BBPOBT   OF -THE   8UPKKINTBNDENT. 


TABLE  V. 

SHOWING  -THE   RAINFALL    AT    THE   PUMPING   STATION   FOR 
THE  YEAR   IHSO. 


ToUl  TolntUl  for  the  jrear,  37.28  inches. 
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TABLE   VI. 


SHOWING    THE    AMOUNT   AND    SIZE    OF   PIPE  LAID   IN   THE 

YEAR   1880. 


Name  of  Street. 


Street 


Mudge  . . 
Fremont 


Coburn  

Empire 

Dana 


From. 


Essex 
Essex 


Essex  .... 
Extension 
Essex  .... 


Williams Dana 

Cedar  Hill  ave. .  Oakwood  ave  . . 


New  Chatham . 

KiujH: 

Prescott  phic-e. 
Western  ave  . . 
Hi^h  Kock  ave 
Biilluiii  aveuuc  . 
Pleasant  St.  Ct' 

Wheeler 

Waverly 

Mav 

Childs 

Gardiner 


To. 


End  of  str*t 
End  of  str't 

Endof  str't 
Sewall  .... 
Williams  . . 

Empire 

Birch 


Chatham 

Ocean  

Extension 

Maple 'Chestnut  . . 

Hi»rhUockst...|B'c'n  H'l  av 
High  Rock  ave. 

Pleasant End  of  Ct  . 

Pleasant j  Church 

Boston '  Bultlnch . . . 

Water  Hill Hood 

Boston 


Sise  of  Pipe. 


10 


West'n  ave 
End  of  str't 


1,549.0 


Boston 


Holyoke . . . 


Totals 1,549.6 


8 


74 
1,015 


3G«C.I 

2,638 

I 


965.5 

120  C.I 
777 
310 
269 

12«C.I 
604 
664 


401 
144 


12 

40 
720.7 

287    1 

1    744 

:             1    G10.5 

:    673 

1,029.5 

514    1 

1,82C     :       14 

: 

12  7,114.7 


7,095.5 
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TABLE  VI. -Continued. 


Name  of  Court 


Size  of  Pipe. 


Court. 


South-street  . . . 

Walnut 

Perley 

Astor-street.... 
Blossom-street . 
Saint  Stephens. 
Northern  ave. . . 

Shaw*8 

Norcross 

Chestnut 

Stephens-street. 
Stone's  Place. . . 
Bumim's  Wharfl 


From. 


South 

Walnut . . . 
Boston  . . . 
Wheeler  . . 
Extension. 
Blossom . . 
Extension 

Essex 

Extension. 
Chestnut . 
Stephens. . 

Lewis 

Broad  


To. 


EndofCt.. 
EndofCt.. 


EndofCt.. 
End  ofCt.. 


EndofCt.. 
Mill 


134.5 

198.8 

303.6 

30.6 

142.5 


202.2 

128.8 

82.0 

441.1 


Totals I I [1,663.4 


11-2 

11-4 

86.2 

73 

109.1 

104.7 

64.2 

26 

221 

21.6 

86.2 

214.6 

186.6 

25.0 

1.193.2 

21.6 

68 


58.0 


Total  extension,  in  18H0 3  miles,  2,867  feet. 

Previously  laid 52      *'       1,584    " 


Total  pipe  laid  to  January  1,  1881 55  miles,  4,451  feet. 

Total  pipe  laid  in  Saugus 1  mile,       530    " 

Swanipscott 1,778    " 


(( 


»( 


(( 


n 


connection  with  the  Works,  57  miles,  1,479  feet. 
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TABLE    VII.  -  Continued. 


GATES  SET  IN  COURTS. 


Court. 


Astor  St 

Chestnut  St  Ct. 

Perley  St 

South  St  Ct... 

ShawsCt 

Stephens  Ct. . . 
St  Stephens  Ct 

Walnut  Ct 

*  Stones  Place . . 
Bufibm's  wharf 


Location. 


10  feet  6  inches  W.  of  the  E.  line  of  Astor  Street. 
On  the  line  of  the  S.  line  of  Wheeler  Street 

\)  ft.  6  Inches  N.  of  the  S.  line  of  Chestnut  St.  Court. 

On  line  of  the  W.  line  of  Chestnut  Street 

17  feet  W.  of  the  E.  line  of  Perley  Street. 

On  the  line  of  the  X.  line  of  Boston  Street 

8  feet  N.  of  the  S.  line  of  South  Street  Court. 

On  the  line  of  the  W.  line  of  South  Street 

7  feet  6  inches  W.  of  tlie  E.  line  of  Show's  Court. 

On  the  line  of  the  S.  line  of  Essex  Street 

13  feet  E.  of  the  W.  line  of  Stephen's  Court. 

On  the  line  of  the  S.  line  of  Stephens  Street 

13  feet  (>  inches  N.  of  the  S.  line  St.  Stephens  Court. 

6  feet  E.  of  the  W.  line  of  Blossom  Street 

19  feet  W.  of  the  E.   line  of  Walnut  Court. 

On  the  line  of  the  N.  line  of  Walnut  Street 

11  feet  6  inches  W.  of  the  E.  line  of  Stones  Place. 

2  feet  S.  of  the  S.  line  of  Lewis  Street 

25  ft.  6  in.  W.  of  the  W.  line  of  Stmr.  House  No.  1. 

7  ft.  N.  of  the  S.  line  of  Broad  Street 


Size  in 
inches. 


2 
2 
2 
2 

H 
o 

*« 

2 
2 
2 
2 


Number  of  gates  set  in  1880,  33.     Number  of  gates  previously  set,  360. 
Total  number  of  gates  set  to  January  1st,  1881,  393. 


62  REPORT   OF   THE   8UPERIXTENDENT. 


TABLE  VIII. 

SHOWING  THE    NUMBER   AND  LOCATION  OF    HYDRANTS  SET 

IN  1880. 

Street.  Locatiou. 

Chllds 480  feet  north  of  Boston  Street. 

Coborn 4H5  feet  north  of  Essex  Street 

Cedar  Hill  Avenue Corner  of  Birch  Street. 

Empire Comer  of  Sewall  Street. 

Fremont Comer  of  Fremont  Court. 

Fremont Corner  of  Fremont  Place. 

Gardiner 420  feet  north  of  Boston  Street. 

Gardiner Comer  of  Florence  Street. 

Gardiner 470  feet  south  of  Holyoke  Street, 

High  Rock  Avenue Comer  of  Buflf^im  Avenue. 

King 3i»0  feet  south  of  Ocean  Street. 

Mudge 420  feet  north  of  Cherry  Street. 

Mudge 100  feet  north  of  Fremont  Place. 

May 50  feet  south  of  Water  Hill  Street. 

May 50  feet  south  of  Berkley  Street. 

New  Chatham 470  feet  north  of  the  Junction  of  Chatham  Street. 

New  Chatham 070  tVt't  north  of  tlic  Junction  of  Chatham  Stn'et. 

New  Chatham 50  iWt  >outh  of  Goodrich  Street. 

New  Chatham :i'»o  feet  nortli  of  Gootirich  Street. 

Plea<ant->treet  < 'ourt S'.hi  feet  we>t  of  Pleasant  Street. 

Pleft5:ant-^t^eet  <  "ourt 7«>)  feet  west  of  Pleasant  Stri*rl. 

Pre>cott  Plare '><»  feet  south  of  Ocean  Street. 

Western  Avenue l»o  lV*<»t  east  of  Cleveland  Street. 

Western  Avenue 240  feet  west  of  Cleveland  Stn*et. 

Western  Avenue 'J\H}  fc^^t  east  of  Maple  Street. 

Williams Corner  of  Dana  Street. 

Williams 130  feel  west  of  Empire  Street. 

Wheeler I's.'i  feet  west  of  Pleasant  Street. 

Waverly :'>«hj  feet  north  of  Boston  Stit^et. 

Waverlv Corner  of  I'ultinch  Stnvt. 


Total  number  of  Hvdrants  set  in  I'^^O 30 

Previously  set 38 1 

Total  number  of  Hydrants  ^et  to  January  1,  1880 411 
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METEOROLOGICAL  RECORD  FOR  MARCH,   1880. 


8  A.  M. 

1  P.  M. 

6  P.  M. 

24  hours 

ending  8  A.M. 

• 

i 

9 

B 
o 
u 

a 

• 

B 
o 

1 

H 

• 

S 

s 

S 

i 

a 
2 

00 

■ 

u 

B 
o 
a 
u 

• 

s 

• 

u 

s 

0 
u 

a 

.c 

• 

E 

s 

Maximum 
Thermometer. 

Minimum 
Thermometer. 

• 

be 

S 

2 

§ 
•i 

MM! 

03 

1— < 
a 

1 

29.87 

34»6 

62 

29.95 

370 

63 

30.10 

3605 

59 

30° 

25° 

14*> 

32« 

.00 

2 

30.19 

26.5 

70 

30.28 

36 

50 

30.30 

,34 

52 

37.5 

27 

10.5 

32.2 

.00 

a 

30.43 

31.5 

84 

30.27 

48.5 

60 

30.14 

48.5 

46 

51 

32.5 

18.5 

41. 7i  .30 

4 

29.70 

48.5 

81 

29.70 

57 

63 

29.72 

48 

77 

64 

42.5 

21.5 

53.2 

.27 

o 

29.65 

43.5 

92  29.28 

59 

85 

29.25 

^2 

46 

66 

32.5 

33.5 

40.2 

.06 

6 

29.84 

32.5 

75;  30.03 

33 

70 

30.12 

32.5 

70 

37 

29 

8 

33 

.00 

7 

30.31 

31 

95130.33 

36 

76 

30.24 

36.5 

63 

38.5 

33 

5.5 

35.7 

.27 

8 

30.03 

33.5 

84 

30.11 

32 

55 

30.22 

25.5 

28 

35.5 

16.5 

10 

20 

.00 

9 

30.39 

21 

71 

30.35 

24.5 

74 

30.18 

25.5 

87 

20 

19 

i 

22.5    .07 

10 

29.99 

26 

68 

29.96 

40 

48 

30.01 

35 

50 

41.5 

10 

25.5 

28.7    .00 

11 

30.31 

19 

59 

30.32 

24.5 

87 

30.31 

23 

^^ 

24 

10 

5 

21.5    .14 

12  30.37 

24 

74 

30.36 

36 

59 

30.39 

27       42 

37 

10 

18 

28 

.00 

13 

30.59 

21 

63 

30.61 

24.5  81 

30.58 

24       74 

32 

22.5 

0.5 

27.2 

.00 

U 

30.41 

30 

89 

30.23 

37 

76 

30.08 

34.5    80 

40 

31 

0 

35.5!  .10 

15  30.25 

31 

58 

30.26 

39 

48 

30.23 

34.5!  66   40.5 

32 

8.5 

30.2    .22 

16!30.18 

32.5 

89 

30.02 

35 

90 

29.83 

35       05   35.5 

30 

5.5 

32.7    .43 

17129.92 

30 

95 

30.98 

35 

58 

30.01 

33    !  46 

30.5'  23.r> 

13 

30       .00 

18i30.30 

25 

81 

30.29 

35 

62  30.21 

:i5    1  02 

30.5    23.5 

13 

30    I  .00 

19 

30.07 

35 

71 

30.00 

37.5,  72  20.84 

32     100 

30.5    23.5 

10 

31.51  .10 

20  29.82 

31 

79 

29.87 

42      53  29.87 

40.5    60 

45       24 

21 

34.5    .24 

2129.91 

33.5 

80 

30.03 

41.5  62130.08 

30    1  77 

45.5    20.5 

10 

37.5    .00 

22  30.08 

34 

66 

29.97 

49      53|  20.80 

43    ,  75   50 

32 

18 

41        .00 

23 

29.95 

34.5 

66 

29.93 

45    l60 

20.81 

43       75   40.5 

34 

12.5 

40.2,  .00 

24 

29.57 

36 

71 

29.58 

32    ,51 

20.62 

21.5    51 

37 

14.5 

22.5 

25.7 

.00 

25,29.78 

14.5 

38 

29.90 

26    150 

20.09 

25    i  56 

30 

15 

15 

22.5 

.00 

2G 

30.21 

21 

23 

30.23 

32.5  45 

30.21 

33       40 

3(; 

22 

H 

20 

.00 

27 

30.23 

29.5 

61, 

30.14 

34 

06 

20.04 

32.5,  05 

30.5    20.5 

7 

33 

.51 

28 

29.47 

32 

89 

29.47 

30.5  95 

20.53 

30.5    80 

33 

27.5 

5.5 

30.2 

.04 

29 

29.78 

28.5 

77 

29.85 

34.5 

66 

20.87 

33.5 

70 

34.5 

28.5 

0 

31.5 

.00 

30 

29.91 

29 

55 

29.96 

33.5 

62 

20.04 

35 

54 

36 

28.5 

7.5 

32.2 

.00 

31 

29.87 

33 

55 

29.84 

42 

53 

20.80 

42 

50 

45 

33.5 

11.5 

39.2 

.00 

Monthly  range 51<>5 

Monthly  mean 

Monthly  rainfall 


33«3 


2.84 
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METEOROLOGICAL   RECORD   FOR   MAY,   1880. 
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METEOROLOGICAL  RECOBD  FOR  JUNE,  1880. 
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METEOROLOGICAL  RECORD  FOR  JULY,  1880. 
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73 

70  30.02 

82.5  56 ;  30.00 

74.5 

91 1  «3.5l  65.5 

18 

74.5|  .11 

6  29.91 
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66.5 

92'  71       65     ' 

<; 

08     1    .16 

16!29.82 

66 

94 
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14.5 
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22.5 

62.2 

.00 

3130.11 

63 

88 

30.12 

7«.5 

57 

30. 10 

S() 

64J  82.5    05.5 

17    ' 

74        .(.K) 

Monthly  range 39°5 

Monthly  mean 

Monthly  rainfall 


69^20 


5.78 


72  BEPOBT  OP  THB   SUPERINTENDENT. 


METEOROLOGICAL   RECORD   FOR   AUGUST,   1880. 


Moiiilil.^ 
Moiittil.i 


REPORT   OF   THE    SUPERINTENDENT. 


73 


METEOROLOGICAL  RECORD  FOR   SEPTEMBER,  1880. 
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«;u.2 

.00 

28 

29.80 

65.5 

97  29.68 

72 

^%' 

29.00 

1    70 

90 

<  5.5, 

4I».5 

2'; 

<;2.5' 
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METEOROLOGICAL   RECORD   FOR   NOVEMBER,   1880. 
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PUBLIC  WATER    BOARD 


Office  of  the  Public  Water  Board, 

January  16,  1882. 


] 


The  Public  Water  Board  hereby  presents  to  the 
City  Council  its  l^nith  Annual  Report,  together  with 
the  reports  of  the  Superintendent  and  Water  Regis- 
trar. 

The  reports  of  the  Superintendent  and  Registrar 
present  so  liilly  the  condition  of  the  works,  and  so 
much  important  infoi'ination  regarding  the  depart- 
ment, that  a  lengthy  rei)()rt  from  the  Board  would 
seem  unnecessary. 

The  report  of  the  Supifrintendent  shows  the  condi- 
tion of  the  pcmds,  the  reservoir  and  j)umj)ing  works; 
the  rainfall,  and  the  amount  collected;  the  cpiantity 
of  water  used;  a  statement  showing  the  consumption 
of  water,  com|)an»d  with  other  cities;  and  carefully 
prepared  tallies,  which  can  be  ])rolitably  studied  by 
those  who  desire  information  in  regard  to  our  water 
supply. 


4  KEPOUT  OF  Pl'HLlC  WATKR  BOAKD. 


The  Hegiistrar'.s  report  shows  the  receipts  and  ex- 
]ientliture.s  for  the  past  year,  the  cost  of  maintenance, 
and  the  anionnt  expended  for  constr action;  also, 
statements  sliowing  the  number  of  consumers,  the 
number  and  khids  of  fixtures  in  use,  and  much  other 
information  that  will  be  found  interesting  and  useful. 

These  repoits  furnish  an  array  of  facts  of  much 
value  to  those  seeking  knowledge  of  the  working  of 
the  dej»artment. 

KE(  KIPTS  AND  KXPKNDITURKS. 

It  will  be  >een  that  while  the  I'cvenue  for  18^51 
was  $SO,907.7(3,  an  increase  over  that  of  1880  of 
$],!Wli.04,  the  excess  of  the  revenue  over  interest 
and  maintenance  was  but  $14,J78.!M),  which  amount 
is  $2,1MS.L>:{  less  than  the  surplus  in  1880.  This  de- 
ci'casc  in  tlu*  net  earninus  is  accounted  tbi'  bv  the 
increase  in  tiic  ilem  oi*  iutci'est,  if^lHJO,  and  the  cost  of 
maintenance,  uliicli  was  greater  than  the  [)revious 
vcar  bv  8o,l{20.S7.  The  inci'ease  in  the  cost  of  main- 
tenance  was  owing  to  tlie  liigher  j)rice  paid  for  coal, 
the  cost  of  !'unning  the  tubular  wells  last  year,  which 
was  charged  to  mainlenance,  and  extra  repairs  to 
services,  h\drants  and  meters. 

TSotwitlistanding  the  increase  in  the  items  men- 
ti(nicd,tiic  dcpai'tment  would  have  shown  a  handsome 
gain  in  surplus  over  ISSi)  if  the  City  ( 'ouncil  ha<l 
m.'idc  tlic  same  allowance  for  use  of  water  for  fire 
purpose^  a^   in    fnrmcr   \cai's. 

riic  (ity  ('nuncii  of  la*-t  yi'ar  I'cduci'd  the  appro- 
pri.'iiinn  foi*  ibi'-  purpu-^c  from  81()J)(M)  to  i^oJHK),  thus 
tinowing  iipnn  the  Water  l>cpaj'tmcnt  a  burden  that. 
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in  the  opinion  of  the  Hoard,  should  be  borne  by 
another  dejjartniont,  or  assumc^d  by  the  city.  The 
cost  of  our  water  works  has  l)een  laijjely  increased, 
in  order  to  fiirnisli  an  amj)le  supply  of  water  availa- 
ble at  all  times  for  extinguisliing^  fires.  All  classes 
share  in  the  benefit  and  secui-it}^  thus  provided.  Why 
should  thuy  not  pay  a  fail*  proj portion  of  the  exj)ense 
incurred  in  furnishing  this  i)rotectiony  When  the 
great  saving  in  the  cost  of  insurance  to  our  citizens 
is  considered,  as  w(»ll  as  the  IcsscMied  (\xpense  in  the 
Fire  Department,  it  would  seem  thftt  i5^1(),0(H)  per  an- 
num is  not  too  large  a  sum  to  credit  the  Water  De- 
partment for  the  use  of  water  for  iire  pur})Oses. 


C'ONSTRrCTfOX. 

There  has  been  charged  to  consti'uction  the  past 
year,  $li4:,4f{0.7().  Of  this  sum,  S2o,487.JKi  was  spent 
in  laying  new  mains,  hydrants,  gates  and  services; 
20.r}lYI  feet  of  distriliulinir  mains  have  been  laid  in 
forty-two  streets,  by  order  of  the  City  Council;  and 
JJ,305  feet  of  smaller  j)ipes  in  courts;  making  a  total 
of  over  four  and  one-halt  miles  of  main  pipe  laid 
during  the  year.  This  has  added  lar^j^elv  to  the  cost 
of  the  w^orks,  and  i-e(|uiri*s  a  larger  sum  for  interest 
on  the  increased  debt  to  be  provided  for.  To  what 
extent  the  petitions  for  new  mains  should  be  granted, 
is  a  question  that  needs  cai'cful  consideration.  The 
rule  of  the  Wnter  Hoard  has  been  to  reconunend  the 
laying  of  pipes  if  the  probable  income  would  amount 
to  5  per  cent,  on  the  cost,  relying  upon  the  future 
growth  of  the  locality  thus  acconnnodated  to  furnish 
a  fair  remuneration  for  the  outlav.     The  Citv  Coun- 
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oil,  ill  former  years,  has  generally  been  governed  hy 
the  recommendations  of  the  Board.  Last  year,  how- 
ever, the  Committee  on  Water  Supply  favored  the 
laying  of  pipes  wherever  asked  for,  notwithstanding 
the  Water  Board,  after  careful  investigation,  in  many 
cases  refused  to  recommend  it.  The  result,  as  has 
been  shown,  was  to  largely  increase  the  construction 
account,  without  ensuring  an  adequate  income  to 
oifset  interest  charges.  Such  a  policy  tends  to  delay 
the  time  when  a  reduction  of  rates  to  water-takere 
can  be  made.  The  Board  believes  in,  and  has  always 
adopted,  a  liberal  policy  towards  those  Avho  desire  the 
city  water,  but  it  is  hardly  just  to  our  citizens  that 
the  water  debt  should  be  largely  increased  in  laying 
j)ipes  through  sparsely  settled  streets,  many  of  them 
not  graded  or  accepted,  oi*  where  ex])ensive  rock  ex- 
cavations arc  ncc(^<sai'y,  when  the  rccci])ts  from  wat(M'- 
takcrs  on  sncli  lines  of  \n])i'  will  furnish  no  adiMpiatc 
coni|)cnsation  for  the  expense  incni'rcd. 

COST  OF  1  ME  WOUKS. 

I'oltil   «zn)ss  cost   of  ilie  works,  .ian.    1, 

\ss] :?l.nsi.*j:n  s;. 

Atld  ('(uistmrtion  iHM-oimt  tor   \ss] LM.4;in  7*; 

'l\)t;il  Lirn^s  (M.st  of  works.  .Ian.  1.  1.ssl>.  SI  .ll)S,t;r,;i  81 

L('•^s  receipt-;  from  water-takers  for  extra 

|Mj.)e  laid,  laixn*,  etc S;57.(5(^s   .")!» 

Li'ss  j)reiniinii  on  honds  sold 'J.T.'iO  ()(> 

Ia's^  ineonii*  in  exeess  of  inteiest  |»a\- 
ments.  '  and  eost  of  maintenance, 
isT'.L  issn,  issi 4t,:U!»   04 

81M,7;^7  <>:^ 

Total  net  eost  of  works,  Jan.  1.  ISS-i.  Sl.016,9-J7.  lis 

•Till-  aiiMunit  inclu«l«*-  no  .'iiiivroprijUioii-  t«>  Wnt«'r  Loan  Sii)kiiig  Fund  inadc  by  the 
Citv  CouiK'il.  (»r  oariiin^ris  '»f  tin*  luinl  •^incr  it  was  c^tahli^licM. 
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PONDS. 

From  the  figures  given  in  the  Superintendent's  re- 
port, it  will  be  seen  that  our  storage  basins  would 
have  proved  sufficient  to  have  stored  all  the  surplus 
water,  and  no  waste  would  have  taken  place,  if  we 
had  not  used  the  water  of  the  tubular  wells. 

The  year  1881  was  one  of  unusually  heavy  spring 
rains.  These  rains  occurred  when  the  conditions 
were  most  favorable  for  collecting  a  large  perceutage 
of  the  rainfall'.  The  i-epoits  from  most  of  the  sources 
of  supply  of  other  cities  in  New  England  were  that 
millions  of  gallons  of  water  were  running  to  waste. 
If,  in  such  an  exceptional  year,  our  ponds  have 
proved  large  enough  to  hold  all  the  water  which 
came  to  them,  it  is  shown  conclusively  that,  with  our 
present  consumption,  we  have  amj)le  storage  capacity 
for  all  the  water  that  the  water-shed  will  furnish; 
and  that  nothing  would  be  gained  by  increasing  the 
size  of  the  ponds,  unless  we  can  add  to  the  water- 
shed that  sup})lies  them. 

WATER  SUPPLY. 

Owing  to  the  favorable  conditions  before  men- 
tioned, our  pcmds  have  furnished  during  the  year  an 
abundance  of  water,  and  we  have  been  relieved  from 
the  fear  of  a  short  supply,  and  from  the  necessity  of 
resorting  to  the  tubular  wells.  The  water  from  both 
ponds  has  b(»en  of  suj)erior  ([uality,  and  we  have 
heard  no  comjjlaint  of  the  disagreeable  taste  and 
odor  that  in  former  vears  has  caused  so  much  trouble, 
and  has  affected  so  largely  the  supply  of  other  cities. 
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We  would  call  particular  attention  to  the  recent 
analysis  niado  by  Dr.  Wood,  of  Harvard  Medical 
(JoIlc<:i:e,  which  shows  the  water  of  both  ponds  to  be 
of  a  ([uality  not  excelled  by  any  public  water  supply 
in  the  state. 

Althou<2^h  our  citizens  have  thus  far  escaped  the 
calamity  of  a  short  su])ply  of  water,  we  should  be 
alive  to  the  fact  that  we  cannot  alwaj\s  de])end  upon 
the  conditions  that  have  been  so  favorable.  Years  of 
rainfall  below  the  average  will  surely  come,  and  with 
the  rapid  increase  in  the  number  of  consumers,  the 
City  Council  cannot  long  delay  consideration  of  the 
quest i(m  of  adding  to  our  water  supply.  When  we 
realize  the  importance  of  an  abundant  supply  of 
water  to  a  comnnmity  accustomed  to  depend  upon  it 
for  domestic  and  manufacturing  uses,  and  the  serious 
(•()n>e(|Ui*nccs  that  would  arise  if  we  should  fall  sh<»rt, 
it  would  seem  that  no  more  important  subject  can 
claim   its  attention. 

The  I'eport  of  the  Watei*  Registrar  shows  that  the 
ratio  of  inei-ease  in  the  number  of  services  has  risen 
in  the  |)ast  six  years  from  .").2.")  per  cent,  in  IST*")  to 
10.2.")  \)rv  cent,  in  ISSl.  Ti'ue,  our  consumi)tion  of 
water  has  not  increased  in  |>ro])ortion  to  the  nnnd>er 
ol'  takers.  If  ii  had,  wr  should  have  been  out  of 
watei-  long  ago.  Dwing  to  the  l\'i\r  of  a  short  supply 
of  water,  and  the  watchful  sui)ervision  and  constant 
warning  of  the  \\  ater  Hoard,  the  average  consump- 
tion of  water  in  oni*  citv  has  l)een  reduced  to  a  vi'i'V 
l<»w  |)oint.  The  Supei'intendent,  in  his  report,  shows 
that  the  a\(M*agc  daily  consumption  is  IV2  !>-UK)  gal- 
loiiN  tor  »-ach  inhabitant,  while  the  average  consump- 
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tion  in  forty-nine  (*itios,  of  from  10,000  to  50,000 
popnlation,  is  72  ;kJ-100  gallons;  that  is,  our  city  uses 
crmsiderably  loss  than  one-half  as  mueh  water  per 
capita  as  is  used  in  tlu*  forty-nine  cities  referred  to, 
and  which  comprises  all  the  cities  in  the  country 
wnthin  the  range  of  population  mentioned  that  have 
public  water  supplies.  I'he  estimates  of  both  McAl- 
pine  and  Kirkwood,  one  made  in  1870  and  the  other 
in  1870,  based  upon  the  probable  growth  of  the  city 
in  population,  were  that  the  daily  con.-iumption  of 
water  in  the  year  1880  would  be  over  1,800,000  gal- 
lons. These  estimates  were  based  upon  the  experi- 
ence of  other  citi(»s.  T\w  census  returns  of  1880 
show  that  theii*  estimates  of  the  growth  of  the  city  in 
population  were  not  far  from  the  actual  figures;  but 
the  quantity  of  water  consumed  was,  fortunately, 
much  below  their  estimates.  These  eminent  engi- 
neers could  not  foresc^e,  neither  could  the  Water 
Board,  that  our  city  would  be  so  ex(*eptional  in  the 
quantity  of  water  used  |)er  capita. 

Much  of  the  o])position  toAvards  adding  to  our  sup- 
ply of  water  comes  from  those  who  believe  our  pres- 
ent sources  sulllcient.  'I'hev  think  the  Water  Board 
has  caused  unnec(»ssaiv  alarm;  that  there  has  been 
no  occasion  for  the  constant  warnings  and  demand 
for  economy  in  the  use  of  water.  Do  they  think  that 
this  economy  would  have  bei'n  juacticed  but  for  the 
repeated  admonitions  of  tin*  Water  Hoard?  Those 
who  are  conversant  with  the  facts  know  that  twice 
since  Lynn  has  had  a  i)ublic  sup])l3'  we  should  have 
been  out  of  water  if  the  drought  had  continued  but  a 
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few  days  longer,  but  the  welcome  rains  came  to  our 
relief,  and  the  danger  which  was  imminent  was  averted. 

Who  could  foresee  that  the  average  consumption 
per  capita  in  the  city  of  Lynn  for  the  year  1881 
would  be  but  44  per  cent,  of  the  average  consump- 
tion of  the  cities  of  the  country?  Would  calcula- 
tions for  a  water  supply,  based  upon  a  presumption 
that  our  citv  would  use  less  than  her  sister  cities, 
have  been  wise?  Or,  would  it  be  prudent  to  esti- 
mate our  future  i-equirements  upon  the  supposition 
that  this  economy  will  always  continue? 

We  have  now  arrived  at  a  point  when  we  must  ex- 
pect a  large  increase  in  the  quantity  of  water  used. 
The  rapid  inci'case  in  the  number  of  takers  must  soon 
be  felt  in  a  much  hunger  consumption  of  water.  We 
can  not  rely  ui)on  economy  in  its  use  to  be  carried 
fin'tluM*,  and  ])rud('nce  would  scorn  to  dictate  that 
ini'asiiiH^s  he  taken  nt  an  earlv  date  to  add  to  our 
soiiiTH^s   of*  supply. 

Tile  towns  of  Xaliant,  Swampscott  and  Sangus  are 
fecOini*;"  the  necessity  for  a  water  su])ply.  Unable  to 
construct  e\])eusive  works,  thev  natui*allv  look  to  us 
to  furnish  them.  They  would  he  ])rofitahle  custom- 
ers, as  the  rates  received  from  them  would  go  far 
towards  paying  the  iutei'est  on  th(^  outla\'  for  an  addi- 
tion  to  our  pivseut   sources  of  supply. 

For    the    I^ffhlir   Water    Hoard. 

EDWIN    WALOKX. 
THOMAS   B.   NEW  HALL. 
DAVID   H.  SWEETSER. 


Report  of  the  Water  Registrar. 


lion,  Edimn    Walden,  President  of  the  Public   Water  Board: 

Dear  Sir  : — I  have  the  houor  to  respectfully  present,  herewitli, 
the  report  of  the  Water  Registrar,  for  the  year  ending  Dec.  31, 
1881. 

SEKVIOES. 

The  whole  nuinVier  of  semees  Jan.  1,  1881,  was  4488  ;  number 
of  new^  services  put  in  during  the  year,  461  ;  number  discontinued 
—  buildings  moved  —  2;  total  number  services,  Jan.  1,  1882, 
4948.  There  was  shut  off  duriiiij  the  voar,  for  non-payment  of 
rat^is,  20  ;  let  on  again,  by  payment  of  rates  and  fines,  11  ;  let  on 
for  othei  parties,  the  jjremises  having  changed  ownei*8,  8  :  still 
remaining  off ,  12;  number  let  on  that  were  shut  off  pre  nous  to 
1881,  3. 

Jan.  1,  1881,  there  were  35  sen'ices  remaining  off — premises 
vacant :  there  have  been  shut  off  during  the  year,  for  the  same  cause, 
or  by  request,  100  ;  let  on  again  —  premises  re-occupied,  92  ;  still 
remaining  off,  49.  There  have  been  three  services  put  in  at  East 
Saugus.  during  the  year,  making  in  all,  to  Jan.  1,  1882,  53. 

The  ratio  of  increase  in  the  number  of  services  for  the  last 
seven  years  has  been  as  follows : 

In  1875  ....  5.25  per  cent.  In  1878  .    .    .    .  6.14  per  cent. 

In  1876  ....  6.54     -       '*  In  1879  ....  6.04    ^'      '^ 

in  1877  ....  7.60    ''       -  In  1880  ....  8.75    "       *' 

In  1881  ....  10.25  per  cent. 

The  premises  supplied  with  city  wat<;r  have  been  partly  exam- 
ined by  the  inspector,  and  all   fixtures  found  to  be  leaking  or  out 
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of  order,  the  owners  or  occupants  were  notified  to  have  them  re- 
paired, and  put  in  goo<l  orcier,  immediately,  or  the  water  would  be 
shut  off  from  their  premises,  and  not  let  on  a^^ain  until  such  repairs 
were  made  and  the  usual  fine  in  such  cases  paid.  One  inspector  is 
not  able  to  inspect  all  the  fixtures  of  the  water- takers,  ever}'  year, 
with  the  other  duties  he  is  called  on  to  perform,  such  as  distribut- 
ing bills,  summons,  etc.,  etc.,  and  T  would  respectfully  suggest  that, 
if  the  Board  desires  to  have  all  the  fixtures  of  water- takers  thor- 
oughly examined,  it  will  be  necessary  to  have  another  inspector  to 
assist  in  the  performance  of  that  duty. 

RECEIPTS  FOR  THE  YEAR  1881. 

For  use  of  water  for  all  purposes    ....  $80,219  50 

For  fines  —  shutting  off  and  letting  on  again  26  00 

For  rent 25  00 

For  summonses 118  80 

$80,389  30 

For  extra  pipe 1,714  14 

Total  receipts 882,103  44 

All  of  which  Inw  ]>ccn  pnid  into  tiic  citv  treasury. 
Then*  is  due  on  wntcr  rntcs  ^'21  ;  (Hi   meter  rates.  S:>191.21  ;  on 
account  of  extra  |>ipe.  S9:»."».70. 

FA'PEXDririiKS  FnU   is^i. 
MAINTKNANC  K. 

Salaries  and  otlice  expenses S.'^,282  .')7 

He[)airs  on  ^tMvices  ami  iin'ters 2.2<">4  04 

Kei)airs  on  inaiijs,  h\drant'-i  and  nates  .    .    .  l,2r».*5  12 

Kei»airs  ni\  cnninr  house 25  .S.s 

Pumping,  wairt's.  coal.  oil.  etr.,  etc.    .    .    .  l,."i9.*»  s7 

Rei)aii'^  on  enjiine  and   ln»ilcrs 12i*  ^0 

Stable  and  work-.- hop 7<i2  89 

Labor  at  liivecTs   Tond lis  40 

Labr)r  at  Hin-h  Tond 19  05 

Labor  at  Ivrscivoir 252  37 

rumpinir  at  tiibnlai-  wi-lU 1M7  51 


'I' 


lottd  maiiiti-nancc Sl3,5ii;S  SU 
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<'OXSTUrCTJON. 

Services  and  court  inaius 9,770  75 

Mains,  h3'drant3  and  gates 13,71718 

Tubular  wells 5  27 

Meters 330  21 

Engine  house  and  lot 10  00 

Breed's  Pond  road 508  01 

Work-shop  and  shed 29  34 

Total  construction ?24,430  76 

COMPARATIVE  STATEMENT  OF  UEVENUE  FOU  l«8l. 

Amount  collected  in  1881 880,389  30 

Due  and  uncollected 3,212  21 

883,601  51 

Deduct  amount  due  at  beginning  of  year    .  2,633  75 

Revenue  for  1881 80,967  76 

Revenue  for  1880 79,635  12 

Increase  of  revenue  for  1881 31,332  64 

STATEMENT  OF  INTEREST,  MAINTENANCE  AND  REVENUE 

FOR  THE  YEAR  1881. 

Revenue  for  1881        $80,967  76 

Interest  for  1881 858,190  00 

Maintenance  for  1881 13,598  80 

66,788  80 

Excess  of  revenue  over  interest  and  mam- 

tenance 814,178  96 

Following  are  tables  showing  the  number  of  families,  dwellings, 
stores,  factories,  etc.,  etc.,  tht^  yearly  revenue  of  the  department, 
the  class  of  premises  to  which  meters  are  attiiehed,  the  number 
and  kind  of  lixtures,  etc.,  vXc. 

All  of  which  is  respectfully  submitted, 

SIMON  J.  RONEY, 

Water  Jtefjintixtr. 
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STATEMENT 

■ 

SHOWING  THE  NUMBER  OF  FAMILIES,  DWELLINGS,  8TOBES,  FACTORIES. 

ETC.,  SUPPLIED  WITH  CITY  WATER  FOR  1881. 

Dwellings 4052 

Families 6409 

Boarding-houses 75 

Hotels 7 

Stores  and  shops 316 

Offices 153 

Restaurants  and  saloons '. 49 

Stables 230 

Stationary  steam  engines 78 

Factories 151 

Railroads 3 

Steam  fire  engine-houses 4 

School-houses 2(^ 

Churches 14 

Public  halls 14 

Printing  oflices 9 

(Treenhoust's    ...         1> 

Hakfiies s 

Barber  shops  14 

Planinti  iiiills 4 

Machine  and  blacksmith  shops 12 

Markets ^{ 

Banks r» 

Photojxraphers fi 

Public  and  drinkinijf  Ibuntains •     .    .    .    .  a< 

Motors ,S 

Laun<lries I 

Reservoirs } 

Foundry  1 

Pri\ate  fountains 15 

(ias  \Noiks 1 

Steam  hratinii  works  ...         1 

Hand   hosr I0l>l* 

Old  LadicN'  Hoim- ...  1 

Citv  Hall 1 

Almshouse  ....         1 

Post  olViee .  1 

Fire  hydrants 4o.'5 
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STATEMKNT 

SHOWING  THE  YEARLY  UEVENLTE  OF  TUE  DEPARTMENT  SINCE  THE 
FIRST  INTRODUCTION  OF  WATER  INTO  THE  CITY  IN  1871. 

From  October  1,  1871,  to  January  1,  1872 $  8,989  00 

From  January  1,  1872,  to  January  1,^1 873 27,568  16 

From  January  1,  1873,  to  January  1,  1874 47,992  61 

From  January  1,  1874,  to  January  I,  1875 53,545  61 

From  January  1,  1875,  to  January  1,  1876 52.553  26 

From  January  1,  1876,  to  January  1,  1877  .....  60,867  12 

From  January  1,  1877,  to  January  1,  1878 64,002  50 

From  January  1,  1878,  to  January  1,  1879  .    :    .    .    .  67,570  14 

From  January  1,  1879,  to  January  1,  1880 73,949  80 

From  January  1,  1880,  to  January  1,  1881 79,635  12 

From  January  1,  1881,  to  January  1,  1882 ^80,967  76 

Total $617,641  08 


•  The  comparatively  email  increase  of  revenue  over  the  previous  year  is  accounted 
for  ftom  the  feet  that  the  city  council  cut  down  the  appropriation  for  water  for  Are  hy- 
drants  from  $10,000,  which  it  liad  Ijccn  in  previous  years,  to  $5,0u0. 
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STATEMENT 

SHOWING  THE  NTMBKU  AN1>  KIND  Ob'  FIXTl  KKS  CONTAINED  WITHIN 

THE  PREMISES!  <>F  WATKK  TAKERS  TO  DEC.  ;;i.  »sk|,  AS 

COMPARED  WITH  THE  PREVIOUS  YEAR. 


Kiiul  or  Fixtun\>. 

Faucets 

Bath  tubs 

Water  closets 

Urinals 

Hand  hose       .... 


stU). 

l^xl. 

liM'K»as«*.  DtM*n.»asf 

«870: 

9485 

606 

-Oil 

.^32 

51 

1483 

1552 

69 

381 

56 

18 

1017 

1029 
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STATEMENT 

EXHIBITING  THE  CLASS  OF  PREMISES  TO  WHICH  METERS  ARE 

ATTACHED. 


Clnss. 


Railroads 

Engines 

Factories 

Halls  and  l)uildings 

HoU'l 

Liverv  stables    .     .     .     . 

Saloons 

Laundry   

Gas  works 

Steam  fire  engine-houses  . 

Dwellings 

Printing  office  .... 
Medical  laboratory  .  . 
Bath-rooms 


Size. 


I 


I1--2  '  o-H  !;j-4      1     11-4 

■-  _l_l 

'       ^  6      1! 

b     7'  14     2 
I    3|  23  27'  22,    1 

'    3i    4! 
1 

i    ;  o     "I 

i!    !■ 


1 
1 


I  1 


1 


Totals 


11 --2 


2 


.■> 


2 


Total 


9 
30 

76 
7 
1 
»^ 


3  37  J.V  44     31    3     21  137 


2 


Report  o'f  the  Superintendent. 


Hon.  Edwin  Walden^  President  of  the  Public  Water 
Board : 

Sir: — In  compliance  with   the  city  ordinance   I 

respectfully  submit,  herewith,  the  annual  report  of 

the  Superintendent,  for   the  year  ending   Dec.  31, 
1881. 

PONDS. 

The  heavy  rains  and  snows  of  the  winter  and 
spring,  falling  upon  a  frozen  surface,  yielded  a  more 
than  usual  percentage  to  the  ponds,  filling  them  both 
to  their  full  capacity,  causing  a  slight  waste  at  Birch  ♦ 
Pond,  during  the  latter  part  of  April,  a  part  of  May, 
and  the  early  part  of  June.  The  total  waste  from 
this  pond,  up  to  the  tenth  of  June,  was  six  and  a 
quarter  millions  of  gallons;  no  waste  occurred  at 
Breed's  Pond,  up  to  that  time.  On  the  tenth  of 
June,  after  more  or  less  rain  nearly  every  day,  from 
the  twentj'^-eighth  of  May  up  to  that  time,  a  heavy 
storm  set  in,  causing  a  large  volume  of  water  to  flow 
over  the  flash-boards  at  both  ponds.  The  water  in 
Birch  Pond  being  very  near  the  top  of  the  dam, 
caused  some  anxiety,  if  the  storm  should  continue. 
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lest  the  force  of  the  wind  should  drive  the  water  over 
the  dam.  To  remove  all  danger  in  that  direction  the 
waste-gate  was  i)artially  oj)ened,  and  kept  open  some 
eighteen  hours,  when,  all  danger  having  passed,  the 
gate  was  closed,  and  the  surplus  water  allowed  to 
flow  over  the  flash-boards.  The  total  amount  of 
waste  from  both  ponds,  over  the  flash-boards  and 
through  the  gate,  caused  by  this  storm,  was  thirty- 
six  millions  of  gallons;  making  the  total  waste  for 
the  year,  from  both  ponds,  42,355,919  gallons. 

At  the  upper  end  of  Breed's  Pond,  where  the 
road  to  Dungeon  Kock  passes  along  the  margin 
of  the  pond,  a  substantial  wall  has  been  built, 
for  a  distance  of  three  hundred  feet,  and  the  space 
filled,  making  a  wide  and  substantial  road  at  that 
point,  and  sufficiently  high  to  be  above  the  water  level 
of  the  pond  at  all  times.  The  bridge  to  the  gate- 
house has  been  st lengthened  with  iron  rods,  and  the 
bridge  and  roof  of  the  gate-house  painted. 

The  only  exi)ense  incurred  at  Birch  Pond  has 
been  the  painting  of  the  bridges,  and  the  roof  of  the 
gate-house.  The  watei*  in  Birch  Pond  has  been  kept 
somewhat  higher  than  last  year;  although  it  was  not 
used  during  the  Avarni  weather  of  the  summer  it  has 
not  been  aifected,  as  in  previous  years,  but  has  remain- 
ed sweet  nnd  palatable  during  the  entire  year.  It 
was  brought  into  use  again  in  the  fall,  and  during  the 
last  month  the  entire  supply  for  the  city  has  been 
tak(Mi  from  that  j)ond.  lioth  pcmds  are  now  in  good 
condition,  and  the  water  is  ol  a  superior  quality, 
comparing  favoral^ly  with  the  water  supplied  to  anv 
citv  in  the  State. 
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TIBULAR   WELLS. 

Pumping  from  the  tubular  wells  was  continued 
until  the  eleventh  of  March,  when  it  became  evident 
that  the  ponds  would  fill  up,  and  the  jmmping  was 
discontinued.  The  quantity  pumped  was  ll,fi24,538 
gallons  in  January;  10,898,1(38  gallons  in  Fcbi'uary; 
i,270,644  gallons  in  March;  total,  27,09:J,:{50  gallons. 
In  a  few  days  after  the  pumping  ceased  the  water 
began  to  flow^  from  the  pipe  and  has  continued  flow- 
ing to  the  present  time.  Alter  the  pumping  had 
been  stopped  about  a  month,  and  the  wells  appeared 
to  have  regained  their  normal  condition,  a  small  weir 
was  placed  so  that  all  the  water  flowing  from  the 
wells  should  pass  over  it;  and  gaugings  taken  and 
continued  at  intervals  up  to  the  present  time,  the 
mean  of  which  give  an  average  daily  flow^  of  132,908 
gallons.  This  amount  indicates  the  natural  flow  from 
these  wells.  Nowithstanding  the  filling  up  of  the 
wells  in  so  short  a  time  after  pumping  ceased,  the 
wells  at  a  distance  of  two  thousand  feet  or  more  away, 
that  were  dried  up  by  the  i)umi)ing,  have  not  returned 
to  their  former  level  up  to  the  present  time,'  showing 
that  the  ground  water  has  not  yet  I'egained  its  former 
level.  The  boiler,  engine  and  pump  have  been  care- 
fully kept  in  good  condition,  and  are  ready  for 
service. 

(.QUALITY  OF  THK  WATKU. 

On  the  twentieth  of  December,  1881,  threes  samples 
of  water  were  collected  —  erne  from  HreedV  Pond, 
one  from  Birch  Pond,  one  from  the  tubular  wells  — 
and  sent  to  Prof.  W.  K.  Nichols,  of  the  Massachu- 
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setts  Institute  of  Technology,  for  examination.  He 
being  unable  to  make  the  examination,  on  account  of 
ill-health,  they  were  transferred  to  Dr.  E.  S.  Wood, 
of  Harvard  Medical  College,  and  the  following  report 
has  been  received  from  him : 


Boston,  Jan,  10,  1882. 


ANALYSIS. 


Figures  express  parts  per  100,000  of  water. 


WATER  FROM  LYNN  WATER  BOARD. 


Chlorine. 
0.10 

Residue. 

HardneM. 
English 
Degrees. 

l^V/\J<llIl^lla 

Fixed. 
Ti.lO 

Volatile. 

Total. 

J.  Breed's  Pond 

2.40 

7.50 

1 

11.  Birch  Pond 

0.20 

1.70 

3.30 

o.OO 

i 

111.  Tubular  Wells 

2.50 

11.90 

4.30 

16.20 

H 

EDWAKl)  S.   WOOD. 


I'HE  ABOVE   IU:si  LTS  REDrCEI)  TO  GRAINS  PEK  U.  S.  GALLON. 


Kei)<l 


ue, 


Loralioii. 


Chlorine. 


1. 

II. 

III. 


Breed's  Pond O.O.'iS 

Hirch  Pond 0.117 

Tubular  Wells     .    .    .    .  i     1.1  GO 


Fixed. 

2.468 
O.H23 

r).7<)0 


VolaUle. 


1.402 

1.1>27 
2.081 


Total. 


3.630 
2.420 
7. Ml 


SUPPLY  OF  WATER. 


On  the  first  olMaiuiary,  1881,  the  tle})th  in  Breed's 
I^ond  was  eight  feet  five  and  one-half  inehe«;  the 
de])th  in  Bireh  Pond  was  seven  feet  seven  and  one- 
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water  lamine.  For  the  three  years  from  1879  to  1881, 
with  a  rainfall  averaging  41.54  inches,  the  records 
give  the  total  amount  of  water  received  into  the  ponds 
as  1,389,757,618  gallons;  and  the  amount  consumed 
for  the  same  period  as  1 ,380,818,528  gallons.  As  the 
consumption  is  constantly  increasing,  the  same  amount 
of  water,  if  it  could  be  insured  for  the  next  three 
years,  will  not  be  sufficient  to  supply  the  wants  of 
our  citizens. 

The  increase  in  the  last  two  years  has  been  as  fol- 
lows:  Distributing  mains,  8  miles,  390  feet;  ser- 
vices, 802;  families,  1292,  about  the  same  as  the 
total  number  of  families  in  Swampscott,  Saugus  and 
Nahant.  The  population  increased  from  1875  to 
1880  17.43  per  cent.;  the  same  ratio  of  increase  will 
give  a  poi)ulation  in  1885  of  45,0(X),  which,  at  forty 
gallons  |)er  (•a])ita  per  diem,  a  vcit  small  estimate  as 
compared  with  the  actual  consumption  in  other  cities, 
will  requiiv  1,800,000  gallons  per  day,  or  375,()(K)  jral- 
lons  more  than  the  avei'agc  daily  yield  of  the  jxmds, 
since  Birch  Pond  was  built. 

That  wc  have  escaped  a  water  famine  for  the  last 
few  years  is  due  to  the  economv  of  our  citizens  in 
the  use  of  the  public  sup])h-.  Investigation  shows 
that  the  consumption  of  watei*  in  Lyini  is  probably 
less  than  in  anv  othei-  citv  of  its  size  in  the  United 
States.  The  following  table  has  been  compiled  from 
the  latest  and  most  rc^liable  information. 
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tho  conHumption  id  given  in  that  vrar.    Coninilcil  innn  "  The  llistor}' 

and  StatlBtlcii  of  Ameriran  Water  Wi»rkb,"  hv  -f.  J.  R.  Crosts*.  C.  E. 
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have  been  repaired;  4  gates  and  41  hydrants  have 
been  repaired;  and  2  hydrants,  broken  by  teams,  have 
been  rephieed  with  new  ones.  Every  hydrant  in  the 
city  has  been  carefully  examined,  and  all  necessary 
repaii's  made;  and  all  hydi'ants,  gates  and  pipes,  so 
far  as  they  (*an  be  examined  without  digging  them 
up,  are  believed  to  be  in  good  working  condition. 
One  hundred  and  fifty-four  new  stop-boxes,  on  ser- 
vices, and  24  new  gate-boxes  have  been  set  to  replace 
the  same  number  that  weie  rotted  out;  16  new  meters 
have  been  set  at  factoi'ies;  and  over  100  meters  have 
been  taken  out,  cleaned  and  repaired  when  necessary, 
and  reset. 

For  more  full  particulars  of  the  work  done,  please 
see  the  annexed  tables;  also  tiibles  showing  the 
engine  record  for  the  year,  with  cost  of  pumping, 
rainfall,  consumption  of  water,  standing  of  the  ponds, 
meteorological  record  for  the  year,  etc. 

All  of  which  is  respectfully  submitted, 

Daniel  Walden, 

Superintendent, 
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TABLE    II. 

SH0\V1N(4     THE    CONSrMPTlON    OF    WATER    FOR    THE    YEAR 

ENDING    DECEMBER    3],    1881. 
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TABLE    IV. 

vSHOWING  THE  DEPTH  OF  WATER  IN  THE  PONDS  FOR  EACH 

WEEK  DIKIXO  THE  YEAR  1881. 
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TABLE    IV. 

SHOWING  THE  DEPTH  OF  WATER  IX  THE  POXDS  FOR  EACH 

WEEK  DIRINO  THE  YEAR  1881. 


HreotlA 

ntn*h 

nrwHl'..* 

Birch 

■ 

BretHl'K    Birrh 

l»nii«l. 

Poixl.  . 

P«n 

rid. 

Poud. 

.  Pond.  '  Pond. 

Date. 

Ki. 

In. 

DhU 

p. 

Date. 

, 

Ft.    In. 

Ft. 

In. 

Ft. 

In. 

Ft.    In.  Ft.    In. 

Jan.      1 

f^   '*h 

7 

1* 

May 

7  20 

r> 

H 

4 

Sept.  10   Irt'  54 

13    24 

« 

8    ll 

1 

J 

1 4  20 

4 

14 

2h 

17   15  11 
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14 
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15 
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12 
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s 

.U, 
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U> 
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1» 
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11*   •; 

'.» 

2 

.Inly 

2  20 

74 

14 

'\ 

Nov.     .1 

12    4  '  12    9 

Mmf.     :> 

U     7 

in 

?A 

'.•  2-» 

4 

14 

.T 

12    12          12    •ii 

IL' 

1--  .-i 

12 

s 

K;  2n 

1 

14 

d 

11>   11  10     12    04 

1'.) 

10    L'A 

i;i 
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i:\ 

.'>4 
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14 

i\ 

20   1*^ 

l.s 

4 
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28 

20    1^^ 

H 
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27    17 
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TABLE    V. 

SHOWING   THE    RAINFALL    AT    THE    PUMPING    STATION    FOR 

THE   TEAR    188  L 


I 
2 
3 
4 
5 
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ee 

c 


I    5         i 
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TABLE    V. 

SHOWING   THE    RAINFALL    AT   THE    PUMPING   STATION    FOR 

THE   YEAR    1881. 
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TABLE  VI. 

SHOWING  THE  AMOUNT  AND  SIZE  OF  PIPE  LAID  DURING  THE 

YEAK  1881. 


Streets  where  laid. 


Size  of  pipe 


Street. 


From. 


To 


Bostou 

Peudextc'i* 

Ailains 

Sheridan 

Jcft'ersoii 


Lvnntlekl . 
Host  on. . . 
Sheridan  . 
Extension 
l{ocka\vay 
Jackson Marianna 


Kockintfham 

Michigan  ave 

Antunin '. . . 

Eveline 

Lop^an 

Marianna 

Sewall 

llanco(rk 

EvcH'tt     

Lover's  Leai)  ave. 

AVoodhnvn  

'r:i()lev 

Ontario 

Pine  (ir(»v<*  ave  . . 
Beacrm  Hill  ave. . 
Iliiiii  Knek  a\  e. . . 
Biiirum  Jivmiie.  . . 

Nottinirliaiii 

Nottingham 

French 

Clouirh 

Woodman    

Kobinson 

Mai.lr 

(ihnwood 

Lilly 

I^»\\  I(  r 

Astoi- 

.^;ivnry 

I)(»iml;iN 

Ii«»ap<ikf 


Cemetery 
Savory  .. 


.Vdanis 


Western  ave 


Extension Snperior 

Stephen Bloomtield 

Oak  wood  ave 

C'hestnnt 


Fayette  . . 
Logan  Marianna. 


iFayett.'... 
iChathani  . 
I  Ex  tension 


Chatham 

Empire 

Everett 

Hancock iLover.s  Leap  ave. 

Kverett Woodlawn 

lapley 

WiMxIlawn (  Mitario 

ITaiMev 

Tapley 

Wa>liiiiglon Iliiih  linck  ave  . . 

iKxtension Hea<()n  Hill  ave. 

W.ishiniitiMi Hiirli  Hoek  ave.. 

\\'«"*tern  ave Maple 

|\Vi'st«'ni  ave 

Chesinn: 

C'liestniit <ioldth\vait 

|(/olfaue Lnd  of  street .... 

lioNioii Walnut 

( 'hatliam 

Ciiailiam 

Sh(  riciaii 

Chrxtniit 

Suinmri-   Neptune 

rnnhxtt  r 1  )oiii:laN 

Si\  my Ii«):MH)k«'    

1  )«ninla«^ l«'nnr>«s 


2.05«.0:^i 
888. 10 
814.05 


54 


475.0(i' 
875.04' 

887      ' 


'  ('. 


70.  W) 
4>80  > 
272  I 
8H8.06 
7J»8 

:'70.0'»! 
240.01 
»)4."> 

47 
710. 0»» 


68.5.  u;» 
1  ,."»07 
1.085.0.^ 

48?S.07 


Walrrhili    l'%(u  ral ( 'Mitam-   

Cottage K\t»iiNi(Hi Walcrhill 

.Miirrax    Wat«-i-hill Kiid  ol"  >ireei 

Mav   Kxtrn-^inii Waterhill  . . .  . 


.•;ni.n7 

;i(;4.o4 

C.  L-4S 
1,700.10 
811 


I. -18 
781. OJJ 

3<J9 
886.  Of^ 

1»2 
♦JrtO.Oo 
524.06 


4i;» 
5:>o 

13H.O<5 
358.04 


12«> 
22.".. <m; 
5.").'*.o»; 


6H\ 
2i» 


T«»tal 14,y<»4.0'S     5,572.08 
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TABLE  VI -Continued. 


Name  of  Court. 


Maple  street-court 

DeiinfNoii  court 

Summer-street  court  • . . 
Sutton-street  extenslou. 

Harbor-street  court 

Edwards  court 

Jewett  court 

Hilton  court 

Alton  court 

Buckley  court 

Marion  street 

Neptune  street 

Towns  court 

Savory  court 

Ezra  street 


Size  of  Pipe. 


Total 


o 

1  li 

1  1-4 

1 

i:\-2.0i) 

194.08 

201.0G 

44 

271. 0^ 

41 

l)s.()5 

14(>.05 

38.03 

\\)7A)^ 

8!>.()7 

IGl 

102.03 

140.10 

177 

4.08 

215.01 

5ri.02 

258.  or> 

350 

121.01> 

7iM0 

48 

71.04 

♦15.03 

25 

10.  OG 

475.0<» 

1,227.10 



5^2.07 

o«i.02 

Total  extension  in  18S1 4  miles,  2,759  feet. 

Previously  laid 55  miles,  4,451  feet. 


Total  pipe  laid  to  January  1,  18H2 GO  miles,  1.930  feet. 

Total  pipe  laid  in  Saujjus 1  mile,        530  feet. 

Total  pipe  laid  in  Swampscotr 1.778  feet. 


'P 


Total  pipe  laid  in  connection  with  the  works. Til  miles,  4,2.?8  feet. 
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TABLE    VII. 


SHOWING  THE  LOCATION  AXD  8IZE  OF  GATES  SET  £S  ISA. 
Street.  Location.  !   Size. 


A>tor 11  1-2  fett  W.  from  the  E.  line  of  Astor  Street. 

On  the  line  of  th».-  S.  line  of  Summer  Street 4 

A^tor 10  I'eet  W.  from  thtf  E-  line  of  Astur  Street. 

1  f»»t  N.  from  the  N.  line  of  X^rptune  Strtel -ft 

Bo*»ton 35  feet  S.  from  the  N.  line  of  Bost«in  Street. 

On  the  line  of  the  E.  line  of  LynuiliM  Street •? 

Beacm  Hiil  Av.  l»'i  1-2  feet  S.  from  the  N.  line  of  Beacon  Hill   Ave. 

On  the  line  of  the  E.  line  of  Washiuijton  Street..     0 
Beacon  Hill  Av    l»>  1-2  feet  >.  irom  the  X.  line  of  Beacon  Hill  Ave. 

On  the  line  of  the  W.  line  of  Hi^h  Rock  Ave « 

BulTum  .\venue.  1»>  1-2  feet  S.  fVoni  the  X.  line  of  Bufflim  Avenue. 

Ou  the  line  of  the  E.  line  of  \Vashin:^on  Street,      ti 
Buifbm  .-Vvenue.  17  feet  S.  from  the  X.  line  of  BuiHim  Avenue.  , 

Uu  the  line  of  the  W.  line  of  Hi:;h  Rock  Ave 6 

Bowler 19  feet  X.  from  the  S.  line  of  Bowler  Street.  , 

On  the  line  of  the  E.  line  of  Che>tnut  Street ;     4 

Clouifh IS  feet  S.  from  the  X.  line  of  Cloiijjh  Street.  I 

On  t!;'-  iin»=-  '.'f  tin.  E.  line  of  t'lie>tnnt  Street. ...      4 
tvelyn 17  t\*.X  V..  f!«'i!i  Tin-  W.  'ii;..-  .ij'  r.vr!\n  Stn-et. 

<  Hi  :!.<-■  V'U*'  •  "I"  till-  N.  W'.iv  '.'I' » »;ik\Vi.Miil  Avruue-.       4 
tvvrett 17  fctt  N.  lVi»m  tlie  S.  Iin»-  »•:"  KviTi  ti  Street. 

Mil  til'-  V.v.K-  «»f  thf  K.  !iri«  mI"  Lnv.r^  Leiip  Axe..      «j 
Kvi.rvii ''i7  tVl*.  K    iii'ii.  ih»-  W.  liii.-  .•:  Kvi.rtt*.  Street. 

On  t!i«-  lii'.«.'  ••ft  hi'  N.  11  im-  «»f  H:iiii;'»ek  .Street ti 

Eiiipir*- 17  f 1 1  r  E.  iV-nii  the  W.  linf  ni"  Ilnipiri-  Strft-i. 

« »li  tin-  lii:i-  ill"  Tin    S.  IJln-  Ml  >c\v.ili  SliTOT 4 

FrtiR-h :^;'  1-2  l\-*-f  N-  fn^ni  tin-  S.  liiir  I'fl-'renrli  Street. 

On  till'  iiiif  Ml" Tljr  K.  I'lii- of  I'he^tnut  Street....       ^ 
riieliWiMiii Li".  rV-i.  T  N.  rr«»ir;  tii»-  S.  liiii-  «»1"  tileiiwoii-l  Street. 

(Ml  the  liin-  I'f  tin-  K.  linf  i»r  riiaihaiu  Street..  -■       *• 
Jark^tiu  u  iVt't  E.  I"r«iii,  :!i.-  W.  I: in-  •»r.lark'»on  Street. 

On  tlie  liiie  ••I'thf  N.  line  of  Marrianna  Street...      i; 
.lttti-l'^"lj i'l  fe«-t  N.  iroin  the  >.  lin*-  of  .TetlerxMi  Street. 

On  Thi-  line  ■  if  tin-  K.  iini-  «»!' lIiH-ka\xa\  Street.  ..       *> 
Lniran I'*  1-2  leet  N.  iVtiin  the  S    liin-  nf  l.i»i:an  Street. 

(Ml  tin- line  nf  tin-  Fl.  line  i.f  Oie^itnnt  Street.-..       4 
L<»\iT>  heap  .Vv.  17  f«  et  K.  fruni  tin-  W.  liin-  nf  Lonm"**  Leai»  A\e. 

1  fi». .!  S.  fn )ni  till'  S.  line  *t\  Wmullawn  Street.-      i; 
Lill_\    12  i-2fi«-  N.  fr'»ni  tlie  S.  lin«- of  IJlly  Street. 

i:.  ;'.-4  fi-rt  W.  from  \\if  W.  Him-  nf  Sheriilan  St..       I 
Mapl«- >  1-2  f«M-i  S.  fr«»ni  tin- N.  lin*- of  Maple  Street. 

i  fntit  \V.  fruiii  tin*  II.  line  "if  Chatham  Street...       •; 
Ma\ 17  fei-r  \V.  limn  tin-  K.  line  of  Mav  street. 

( >n  tin- lini- of  ilie  S.  line  of  Waterhill  Street .. .       4 

.Marrianna 11  feet  N.  l'r«»ni  the  S.  line  of  Marianna  Street. 

i     on  the  line  »»f  the  W.  line  of  Chatham  Street. . .      4 
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TABLE    VII. -Continued. 


8UOW»U  TH£  LOCATION  AND  tilZE  OF  GATES  8KT  IN  1881. 


8treet. 


Location. 


.Murray 

Nottiugham . . . 
Nottiugbaiu... 
Nottinghaiu . . . 
Pendexter 


Pendexter 

Pine  Grove  a ve 
Rockiughaiu  .. 

Robin»ou 

RobiusoD 

Sheridan 

Sewall 

Tapley 

WocMimaD 

Waterhill 

Waterliill 

Woodlawu 


IG  leet  W.  Iroiii  tlie  K.  Hue  of  Murray  Stn-tji. 

Ou  the  line  of  the  S.  line  of  Waterhill  Street. . . 
1(>  1-2  feet  W.  fi-om  the  E.  line  of  Nottingham  St. 

On  the  line  of  the  S.  line  of  Maple  Street 

IC  1-2  feet  W.  from  the  E.  line  of  Xottiugham  St. 

,     On  the  line  of  the  N.  line  of  Western  Ave 

16  feet  W.  fVom  the  E.  line  of  Nottingham  Street. 
I     On  the  line  of  the  S.  line  of  Western  Ave 

15  1-2  feet  E.  from  the  W.  line  of  Pendexter  St. 

1  foot  N.  from  the  N.  line  of  Boston  Street 

;17  feet  E.  from  the  W.  line  of  Pendexter  Street. 

On  the  line  of  the  S.  line  of  Savory  Street 

:15  feet  S.  IVom  the  N.  line  of  Pine  Grove  Ave. 

I     On  the  line  of  the  W.  line  of  Tapley  Street 

29  1-2  feet  E.  tVoni  the  W.  line  of  Roeklugham  St. 

1  foot  S.  from  the  S.  line  of  Western  Ave 

27  1-2  feet  W.  from  the  E.  line  of  Robinson  Street 

On  the  line  of  the  S.  line  of  Wiilniit  Street 

19  feet  W.  tVoiu  the  E.  Hue  of  Robinson  Street. 

2  feet  N.  from  the  N.  line  of  Boston  Street 

32  feet  W.  from  the  E.  line  of  Sheridan  Street. 

On  the  line  of  the  S.  line  of  Adams  Street 

25  1-2  feet  N.  tYom  the  S.  line  of  Sewall  Street. 

Ou  the  line  of  the  E.  line  of  Jackson  Street 

10  1-2  feet  W.  from  the  E.  line  of  Tapley  Street. 

On  the  line  of  the  S.  line  of  Ontario  Street 

16  feet  S.  tVom  the  N.  limr  of  Woodman  Street. 
On  the  line  of  tlie  E.  line  of  (Joitage  Street 

20  1-2  feet  N.  lV(»m  tiie  S.  line  of  Waterhill  Street. 
On  the  line  of  the  W.  line  of  Federal  Street 


•Size. 


,  -1 
4 
4 

I  ^ 

I 

6 
6 

I 

:    6 

6 
6 


12  feet  N.  tVom  the  S.  line  of  Waterhill  Street. 

On  the  line  of  the  E.  line  of  Cottage  Street 

16  feet  N.  from  the  S.  line  of  Woodlawn  Street. 

On  the  line  of  the  E.  Hue  of  Lovers  Leap  Ave. . . 


4 
G 
G 

6 

I 
■     G 

G 


+;• 
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TABLE    VI I. -Continued. 


:.  •  Ai:  N  AM'  ?izr.  --f  •».%!£*  ••et  in  coirts. 


L'>AtLoTL. 


B  :  k..  ^  T.h 


—  ^ 


l»-.:r>   :.  A.-  . 

E  .-.^  .ir  ^   

*   1-4 

E-. 

*•  ^ 

H:ir^  r 

• 

1    •• 

'  !•  '.I 

V 


:  y.   rr.:..  :':.-  W.  liur  of  Alton  Strt-ct. 
"!•-  "..Lr   •'  ti.'  S.  l:n»-  of  ^Vln-t-k-r  Street. 
<   It  ■::.  ::.r  >'.  l:nr  «.»f  BuvkK-y  Plan*. 
::  ■  .iLr  .-f  ::.r  K.  i'lK-  ••?  l*r.»'»i»i-i't  Stn-et 
:  W.  :"r  ::.  :!.r  ¥..  Wuv  "f  iK-nuiMiu  Aveiiiit? 

V  -  l::.v  .f  ::.v  N.  liur  of  Maiilt*  ?itrt*t 
:—-'.  Y.   fr  ■".  *.':.*■  W.  liiir  of  E'lward:*  Conn 
::.-  liLv  -.f  ::.c  S    ::iu-  .if  Westi-ru  Aveuiu- 
:  N.  :r  -r.:  ::.».  S.  jiisr  nf  Ezra  Strtct. 
•.■..•.  .::.r  ••::'::r  E.  line  ^if  Mailt-v  Street... 
:  W    fr  m  ::.r  E.  line  -.f  H:irN.r-St  Court 
:':  r  1'!.-  "f  :Lv  S.  line  of  Iiar)»or  Street  . . . 

V  :r  ■:!.  :liv  S.  lin**  of  Hiltnn  Ciuirt. 
W.  liiu-  iif  Slu-p:inl  Street. 

..^•■ ..:  .T.\M  !!'^  Cmirt. 
**       !.■    ■■:"  I  ■''.". ilJ"'  St rrrt .  - . 
V.    ■.:::-  ■•:  .M:»j"lf  t"''iuri. 

■  •:*  Ml  I -It    Sirrrt .... 
■:"  Mciri.'ii  STrort. 

■  •I  I  .liTr*-  Srrir! . . . 
■:  Nrji'.isin-  >trtTt. 

.•:'  >.'»i::i  >trt-ft 
:.•  I'f  >uiunifr-ST 

■  •:"  S'muiHr  Strert  - . 

■  :"  >a\«»r\  <'i>uri. 
".ii:.-  «'i'r.n-li.-xliT  Sin-vt 
!.-■  «>f  I.akr  St.,  at  fiiriier 
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TABLE    VIII. 

SHOWING  THE  NUMBER  AND  LOCATION  OF  HYDRANTS  SET  IN  1881. 


Street.  Location. 

Adams Comer  Sheriilau  Street 

Autumn Corner  Bloomfleld  Street 

Astor 25U  leet  S.  from  Summer  Street 

Boston Corner  Baclieller  Street 

Boston Corner  Wyoma  Street 

Boston Comer  Pendexter  Street 

Boston Corner  Jenuess  Street 

Beacon  Hill  Avenue 27U  feet  E.  Ax)ni  Washington  Street 

Clonfrh 3ir>  feet  E.  from  Chatham  Street 

Douglas IGO  feet  N.  from  Savory  Street 

Evelyn 370  feet  X.  IVom  Oakwood  Avenue 

Everett 195  feet  N.  from  Hancock  Street 

Everett Comer  Lovers  Leap  Avenue 

Glenwood 4l'U  feet  E.  from  Chatliam  Street 

«Teiferson 420  feet  E.  from  Rockaway  Street 

Jackson 820  feet  N.  from  Marriauna  Street 

Logan :U0  feet  E.  from  Chestnut  Street 

Marrianna 350  feet  W.  from  Chatham  Street 

Michigan  Avenue 760  feet  N .  from  Ocean  Street 

Michigan  Avenue Corner  Superior  Street 

IMaple 'Mo  feet  E.  from  Chatham  Street 

Maple G90  feet  E.  from  Chatham  Street 

MnpU- 1020  feet  E.  from  Chatham  Street 

Murray 400  feet  S.  I'nmi  Waterhill  Street 

Murray rtoo  feet  S.  from  Waterhill  Street 

Nottingham 420  feet  S.  from  Western  Avenue 

Pendexter Corner  Otis  Street 

Pendexter ('orner  Savory  Street 

Pine  Grove  A  venut- 200  feet  W.  from  Tapley  Street 

Rockingham 410  feet  S.  from  Western  A  venue 

Robinson 350  feet  N.  from  Boston  Street 

Ro)>inson 720  feet  X.  from  Boston  Street 

Robinson 350  feet  S.  from  Walnut  Street 

Roanoke Comer  Jeiniess  Street 

Sewall 1(>5  feet  E.  from  Jackson  Street 

Tapley Corner  Woodlawn  Street 

Tapley Corner  Ontario  Street 

Wocniman 325  feet  E.  from  Cottage  Street 

AVoodman (»50  feet  E.  from  Cottage  Street 

Wat«»rhill 310  feet  W.  from  Federal  Street 

Waterhill Corner  Murray  Street 

Waterhill Comer  Ahbott  Street 


Number  of  hydrants  set  in  1881 42 

Number  of  hydrants  previously  set 411 

Number  of  hydrants  set  to  Jauuarv  1 ,  lf<si 453 
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TABLE    X. 


REPAIRS  OF  PIPES  HTDRANT8  AXD  GATES  FOR  THE  YEAR  1881. 


Month. 


Jauiiary — 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October  . . . 
Noveinl>er  . 
December  . 


Size  of  Pipe. 


Size  of  Gate. 


I»il2 


■  I 


ii 


10  »iGi4|2   UU'l    I     1C12  10 
2 


1  .     i 

■  5  2.     j 

5  8. 

1;   4  8        , 

;  1.  1  '^  +! 

'     ■   2j  2  2 

■  4      111'  3.     i 

,  1  a  1=    ' 

a|  8  4 

.  5  4 

1,    1  2 


li 


2 

3 

2 
2    1    3 
1    1    2 

1      ■ 
'   1    2' 

.     !    1 


li 


1 


Totals ^i     i  '   '^•|'*«3^i 


i:  4.11  y 


8;6!4 


;3 


1 
1 

8 

4 
4 
2 
3 
1 

.     1 
2 
1 
18 


I 


i  i;3 


41 


44 
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METEOROLOGICAL  RECORD  FOB  JANUARY.  1*?1. 


'H  hoars  pnOini;  ^  A.  ? 


i  i 


\'.i    II      4ti:i(>.»1i  Sl.fi: 


4.!>,;!0,37l  1*'  ]  53   in-':    (l"3,  W  !>- 

(>l|.'m.2--'!  IB-u]  42  33        S    '  17    ,  i-l. 

;i)i.mi:i'  :io  1 1>7  .t.i     ii  l'4  an 

7^'ao.j4'  39     ;s  30    U  '  ic  -'t 

]  (wlftl-dS:  27    I  XM  3!!..">  22    ,  in.5  27. 

I  W)'20.T2  ^     ICKI  :I7    '  2H    I      v  K. 

'   72  3II.II2'  »2    ,  r><J  3»       iri.i-  :i2.a  S6. 

'  42':Ki.41I  20.51  W  iB.r,    JX  l»  i; 


ran 


:!4    '    20       !I4    il.l> 
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METEOROLOGICAL  RECORD  FOR  FEBRUARY,   1H81. 


^i   £ 

! 

a 

13fl.20 

H" 

5.^  ;tii.l» 

SJ3U.0P 

48.:iii.0« 

SM.(K 

5fi  riM 

4  30.04 

13 

SI  30.05 

n  80.11 

aii.f 

4U;»0.22 

lt,U0.4T 

S0  3U..VI 

Sti 

78  30.75 
.W  iW.fiO 

8  80.71 

2.1 

M 

!K>;80.41P 

lQHII.2f 

•lit 

HI  itU.lT 

lUHi-ip; 

•)1.80.nil 

1X80.13 

.IH 

«i.flo.oa 

la  a(.3f 

-in..- 

71W..tH 

1!) 

5»  lil.tlll 

1.1  so-sr 

IT 

i:7|80.4« 

l»30.3t« 

US 

Mil  ft).0!l 

ni».n 

m: 

«)  30.20 

isau.'iB 

n 

78  30.4.-} 

10  3a.«( 

a*i 

flOi3.B-. 

80  80.81 

21 

7IC80.44 

srao.2i 

»a.; 

1I5  30.0U 

82  30.11 

wt 

75  80.07 

84 

M|29.77 

24;2D.»r 

S.J 

45  30.04 

SBimi! 

50  80.17 

26l30.»r 

to.; 

.W  30.8!] 

a*t!!l.?. 

II..MW.:ft..fi4 

85  IM-  I -4" 

■* 

7" 

00 

j?',Hi 

11.5 

11 

.00 
.00 

.i4.24,ri  18 

18; 

.(Ml 

j  7fi  8L3|20..5 

••« 

(If) 

.  sat  as     18.3 

4S 

25.7 

.00 

!  W  33    1 20 

a7..> 

.00 

71  41     '29.5 
S    8;l|  47..i;  34..'S 

8 

8.X2 
41 

.1)0 
.00 

IS"  I  30  80.131 
4.5  86-80.0*. 
15..<i  48  2(l.»8 
23.3  47  30.07, 
Si)  60:80.24 
2U.31  311.10.1(3 
38  '  .1480.T.V 
3fl..i  7230.ll'>i 
48  I  H8..IO.I2: 
4s    I  8P'3t).07| 

4M  :  ri4i3o.u; 

37    ]  ll02»."H!i 

8.1.6  85'2».3n! 

1'4.6.  37  30.07- 

:!a.r,\  iti  ao.O&| 

33    I  73!2!<.!H) 

82.6,  .i3  30.30' 

83.5;  (il  80.34 

37  £>l  8!t.!)3 

82  S!l!30.43J 

34.3;  0020.08!   i 

31!    ;  64.80.12    1 

44    i  7121I.T3'   J 

S    i  33180. 10' 

IT..-!  f»j80.17|    : 

32  44l.H>.3i*l   : 

42..1|  fii!  30.o:i   I 


Mimtbly  Miijti- .i*"!) 

Mtintlily  inc nil 

Monthly  raliifnll 


3rt.B10(ii  47.3 
83  .'>r.3i;.3 
2.1..^!  47l2fi.5 

81    I  67l  81    I 


32  '  4!l'  38.3'  1 
80.3  57' .12.312 
32  I  «)  33  ,  i 
84  <t2.38  Is 
SI  .3  74!  44.5; 
I  .18  14    I 


13  I  : 
io  I  : 


[M  = 
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METEOROLOGICAL  RECORD  FOR  MARCH,  1881. 


A 


13f».3T 
3129.40 
8»».!)4 

4^S9.8t) 
fi'29.4tt 
C'.29.S5 
739.8 


I   i1:   i  !   I 


I  24  hours  ending  A  A.  M. 

it-lilli| 


ST'S  9.=i  20.34; 
34,B!  116  80.57: 
36  7(i  2».9A: 
IM.-'S!  Dfl  211.72' 
H2       84  30.54! 

31  I  tta  ^.r.R- 

32  '  A4  iU.87| 
as  .  (t2.W.07! 
SB  llOO  30.03; 
36.5  IDO  :il).i]0 

79  3!I.18 
73  ia.19 
H4       Mf)  211.77, 


87"  I  1*0  251.23 

3A..i  D.i'2n.BI> 

8fi.»j  {10  2D.IPII 

36.5!  ilo,2').r>A 

38.9:  Ii8  2!).n.% 

3S.5|  nS2!>..W 

4.'S..'Sj  .V4'2».!H 

44.5;  5.1r:i0.07|    40 

40  U5  2tt.!U>  38.5 
3!)  1D()9)).R4'  37 

41  V  an'tn  i±     4T 


sPg 

£' 

S      ; 

^  '5 

nol40' 

34S? 

fl"3| 

37«'  .21 

'J»\  SR. 

3.1.5 

34 

2.5, 

35-5    .97 

31 

35.71  .00 

H 

30 

35.5    .00 

rj 

33 

33.5 

12    1 

33.5   .00 

37 

38.713.81 

«1  H0.21  ;ii*   rti;MJ,i.l 


;i.M  :17   47  :i'J.5'3rt 


:W  42    1  ;(0 

13 

3l! 

14  48.5  34 

14.5 

4 1.-. 
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4.5 
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!»o  :iii.R  :i3.:- 

:Sti 
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METKOROLOGrCAL  RECORD  FOR  APRIL,  1881. 


8   A.   M. 


I  P.  M. 


is"    c 


«  p.  M.  m  hours  onilinjr  8  A.  M. 


tt 


1  '1\).\\\\ 

2  L".».  H> 

4  2'.Mio 

5  2'.».4.S 
H2H.4JI 
::2ii.ri7 

.s;2i».sa 

'.»2i».84 
10:2I>  8.S 
ll'2!).87 
12  21I.H7 
i:5  2i«.0l! 
14i20.7« 
15.21»,;n 

ir.2:).4it' 

17  2UJU; 

18  29.7r< 
11*  29.!I7 

20  30. 13 

21  30.(m; 

22  30.10 

23  30.14 

24  30.17' 

25  20. lis 

26  2J).JM» 

27  2t).ll4 

28  20.01 
20  20.00 
30'30. 1 1 


O I     tf 

27.5 
27 
23 
'»•) 

3i.:> 

3!» 
40 

42.:. 
42  :• 

41..'. 
37 

3«.:) 

32 
40 

4»;.r> 

41..") 

3^ 

40 

4.'> 

40 

43.. "i 

.'»4 .  -'i 

4i;.:. 

50.. "> 
52 
4^ 
4^ 


7<i  •>•». 

*i2  2t». 
42  20. 
52  20. 

•;«;  2ti 

on  20. 

♦;4  2'.». 

52  20. 
{\'2  20. 

54  20. 
57  20. 

55  20. 
s5  20. 

100  20. 
r,5  20. 
24  2;i. 
42  2'.». 
47  30. 
52  30. 
<>0  30. 

77  30. 

78  30. 
.5s  M). 
•»2  30. 
7t;  20. 
x;  20. 
>3  20. 
>*N  20. 
.5."»  3o. 


;is 

I'll 
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n 

50 

i;> 

s2 

N5 

>0 

.s7 

07 

87 

75' 

27 

51 

Ci; 

70 

01 

15 

04 

14 

P.» 

i)(i 

04 

sl» 

'.»7 

t»2 

o;; 

15 


45" 

3;< 

34 

3i; 

20 

27 

4.'».5 

40.5 

45 

15.5 

51 

3(; 

37 

40 

37.5 

52 

.5o 

50 

47.5 

42.5 

50 

4;'. 

4^.5 

71.5 

50 

54 

4.-^.  5 

lis 

52.5 

52.5 


5:'.  20.3.S 
5;»2;».52 
«;2'20.51» 
4»;  20.51 
55  2'.».40 
VA  2!».5l 

57  20.75 
47  20. .SI 
40  20. «5 
.»7  20. N> 
52  20. H7' 
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05  20. 7i; 
82  20.741 
S»;  20.31 
4  1  20.54 
23  20j;0. 
2.t  20.7o' 
32. JO  03 

58  30.13 
27  30.112 
75  30.12 
fjo  3(1.21 
77  20.. s«; 
51  30.04 
s*;  20.70 
.*^s  20.:»4 
.53  20.0  4 
sO  20. m 
11  ;J0.17 


4S*' 

34.5 

.".i; 

35 

2»>.5 

2<> 

44 

47.5 

41 

47 

4S.5 

35 

3(> 

40 

38.5 

.>!..') 

50.. 5 

4S.5 

4S.5 

43 

50 

43 

44 

7.'»..'^ 

4s 

511.5 

4«; 

♦;7 

.50 
48.5 


40 
4o 
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45 
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«3 
52 
4s 

<;2 

40 

00 

lOU 

74 
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34 

24 

27 

20 

G4 
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s7 

«)S 

3(1 
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02 
31 
33 

4*; 


4IIO 
41 
3  7.. 5 

•M 

32.5 

47.5 

•  »1..) 

40 

47 

5;» 

41.5 

38.5 

41.5 

40 

5li 

52.5 

5 1 . 5 

50.5 

47.5 
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45 

54 

I    I 

i\'J 

52     ■ 
lil) 
no.  5 
.54..> 


32"5 

2i;    . 

25 

23 

20 

22.5: 

32.5 
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34 

•»i 

35 

34.5 

32 

32 

30.5 

37 

34 

37 
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3s 
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43 

.Vi 

43 

4  7 .  .5 

44 

4s 

30.5 

31*1.. 5 


HI  5 

15 

12.5 

13.5 

11 

10 

15 

10 

15 

13 

22 

4)..5 

4 

0.5 

s 
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17.5 
13.5 
11.5 
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11 
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12 
14.5 
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Ml 


5s.  5      .13 


.50 
4.5.5 


.11 

.IH) 


Monthly  raniji* 57" 

Monthly  nicfin 42"rj2 

Monthly  rainfall 


1  'M) 


t:\ 


» *•  t 


ir^ 


2^?^.'2r     .J    7HZ    ^rpERINTENTJENT 


\fITI    :i  •l'»:''Al  r.ECOaD  FmR  MAY.  1?.?I. 


-   i    M 


:  ?   >£ 


-■  p  v. 


•J4  h-'-ir*  eQ>Iln:r  r  A.  M. 


»  .  ■"•  ^  1 


4    •     il  4 

'■  ■  ■■  -4  4- 

7  ■'•.■  1 :  4" 

»  .  ■   ■■•  " 

V  -■ '  .  1'  '  4  • 

•■■■■■  J  -J  r     K 


-44  4' 
■     4 

•:  ::  4- 

■.    .•■  4* 


«-i 


t 


I 


-. 

- 

*: 

■>■"»  ■ 

4V 

!•> 

'i*j 

."J 

■••• 

■  " 

»     ■•        * 

• 

'^^.A 

:?y 

-'4..-% 

51. J 

■  ••1* 

■  ■ 

■.    B 

1    ^ 

1 

4*..^ 

■>'>.o 

In 

4i! 

.•>• 

.  ■ 

•  ^ 

T'  ' 

7'.» 

5".,v 

.^K.5 

14 

.t«» 

4 

T  " 

.■^ 

*•* 

4f;.5 

ii.r. 

.V_M» 

.l»."» 

-. 

4-"    > 

47 

4J.i> 

,^ 

44.5 

.AS 

« _ 

X  "■ 

«« 

47 

11 

52. :» 

M(t 

.-. 

J 

i  *      * 

«« 

44 

i4.-. 

5»:.i' 

.1"? 

■-    . 

■  1 

■  ^ 

►'4 

0;* 

4'.i 

•2«.» 

5f» 

.•.N.I 

^,« 

»r; 

71 

l!? 

!':« 

5(*."» 

.(Jll 

I"*-* 

'•- 

^  ■ 

^*.:« 

7^ 

"i.'-l 

•j2 

CI 

.lift 

i. 

X'  ■ 

y- 

4r.:. 

'2'J.r. 

.V.1.7 

.INt 

"  • 

^  • 

I.I  .' 

4-".." 

!4 

.1. 1 . .  • 

.'  •■« 

_ 

^  • 

_ 

■     J 

t  ■ 

'■-..'• 

1" 

1 1   .1 

./■-l 

_ 

" 

. 

I » 

» 

•   *      ■ 

:4..". 

"•L"  7 

•  L'l 

. 

" 

1 

. 

«  ^"■ 

4J 

4 

44 

.;» 

_ 

" 

•  ^ 

« 

4: 

•  •  ■  • 

4--.  7 

.  w 

■ 

t           • 

i    1 

1   "      "■ 

»■  '       ■ 

4l> 

I  '• , .  1 

1  ■  ■      " 

.  .".L» 

^ 

■  : 

A  « 

■  m 

4*..'. 

1' 

•  '• .  ."> 

p..  7 

.•Jll 

. 

^ 

^1 

■"-:'."■ 

44 

i."!.:. 

7i  i  .  7 

_i«i 

^ 

t  * 

^  ^ 

•  ^ 

47 

1" 

"»'J 

.ii't 

_    ^ 

•    • 

^1 

'1* 

•'L'.  '.' 

;■..' 



.'  **' 

. 

^ 

t  . 

'. :. 

r,:.::, 

11.:. 

."7.!.' 

.H'l 

• 

■ 

"4 

1 ', 
■  b 

.'•.•..'• 

1"..'. 

.».!.    i 

no 

t    •      • 

■  •    ■ 

1  .•', 

4". 

I'l 

.t.l     .• 

jm 

« 

« 

H. 

'•.* 

4-  -^ 

:.'*.".■'• 

.^'•.  7 

.«»'» 

.    ' 

■ 

*      ", 

1 

-■.. ", 

•;•• 

i'«;.:. 

7::.i* 

.<■«• 

^    ' 

I   ^ 

-  1 

.:.;... 

")'.• 

7..'« 

•■■•J.  7 

.n.; 

^ 

^      ' 

t    ^ 

"  • 

^  m  , 

".',1 

1 '.' 

»«,"»..  1 

i.rj 

« 

^ 

*!' 

1 . 

^1   i 

I  ■  ■  ■    " 
■  1^  . ,  1 

!•:;..". 

74.  J 

.74 

^ 

•^     • 

•  4 

•».■. 

■      ■   * 

%'ml  1 

i;; 

♦  i'i.  "» 

1  *  1 

M  ■:.' 

M  ■:.':.: 


»■ .  I  ■ ' , 
.'■'  '■■■  ■'" 


".r 


.I.J  ■>. 


.^.!4 


RKPOKT   OF   THE   SUPP:RINTKNI)KNT. 


49 


METEOKOLOGICAL  RECORD  FOR  JUNE,  1881. 


8 

A.  M.               1    P.  M. 

1 

1 

!     <' 

i 

p.  M. 

24  hoiirh  ( 

fueling  8  A.M. 

i 

P 

B 

2 
n 

• 

B 

c 

B 

u. 
0/ 

JC 

H 
66© 

E 

X 

■ 

0/ 

B 

c 

OS 

CQ 

• 

B 
0 

1 

B 

• 

• 

1 
58"5 

1 

• 

♦J 

X 
70 

• 

5  S 
69"5 

• 

ir  1 

53"5'    16  = 

1 
01 

1 

2!).82 

63!29.H3!   t;7C 

5329.82 

61"5|  .10 

2 

29.83 

56 

84'29.H7'   61.5 

66  29.89 

53 

93 

62.6 

47.5     15 

55        .01 

3  29.u;) 

-18.5 

96|29.89:   49.5 

89  29.81 

48 

71 

50 

44.5      5.5 

47.2    .52 

4  SU.G7 

45.5 

100 

2i).69    51.5 

79|29.72 

64.5 

77 

58     ■ 

45.5    12.5 

51.7    .18 

5 

29.78 

56 

81 

29.73    71.5 

25  29.72 

67 

53 

71.5 

47.5    24 

59.5'  .23 

6 

29.90 

f.2.5 

66 

2!).95    59 

65  29.99 

61.5 

38 

63.5 

43.5    20 

53.5;  .00 

7 

30.22 

54 

52 

30.22    57 

75'30.15 

58.5 

70 

62 

51     ;    11 

56.5 

.11 

8 

29.91 

52 

100 

29.88    54.5 

90  29.85 

60 

85 

62 

52     '    10 

57 

.«2 

» 

29.97 

62 

83 

30.07    56 

65'30.11 

53.5 

70 

64     ' 

49     ■    15 

56.5 

.33 

10 

30.11 

50.5 

96 

30.05=   46.5 

100  30.(10 

44.5 

100 

50.5 

44     .     i).'} 

47.2  2.48 

n 

29.97 

47.5 

100 

30.03 

51 

93  30.04 

82 

64     ! 

48        16 

56     1  .ON 

12 

30.19 

62 

80 

30.  LM 

62.5 

77  30.22 

57 

78 

64 

47        17 

55. 5 1   .00 

i» 

30.20 

49 

93 

30.19 

54.5 

81  -iO.IO 

87 

61 

48.5     1L'.5 

54.7    .02 

14 

29.91 

61 

91 

29.86 

iUi 

8r.29.84 

(>3.5 

8(5 

71 

59        12 

(>5        .04 

16 

29.85 

66 

6K 

2*1.86    74 

43  29.91 

71.5 

40 

73.5 

48        25.5 

60.7    .00 

16 

30.05 

55 

37 

;U).02    62 

2?>  2!».95 

67 

33 

(J7.5! 

49        18  5 

58.2    .00 

17 

29.KH 

59.6 

54 

29.79    69.5 

4.-I  29.74 

70.5 

57 

72.5i 

(JO        12.5 

(;6.2    .(K) 

18 

29.70 

64.5 

53 

29.7(»    73 

50  29.73 

72 

60 

73 

61     1    12 

(i7        .00 

lU 

29.75 

(;3.5 

7« 

29. 6H 

79.5 

57  29.71 

79.5 

47 

8O.5; 

r^ti     1  1'2.5 

(59.2 

.00 

20 

29.85 

67.5 

72 

21^85 

77 

58  29.78 

69 

61.5     15 

69        .(H» 

21 

29.70 

64 

76 

29.<}^.   64 

63  29.70 

64 

7.J 

(16     - 

46.5     19.5 

.">(;. 2    .01 

22 

29.K4 

55 

65;2«>.87j   64 

51  21K89 

64.5 

53 

1:6    : 

49        17 

57.5    .(M) 

23 

29.99 

57.5 

66;2t).99,    63.5 

6L^  30.01 

60 

76 

(U;    ■ 

52        14 

59        .00 

24 

30.07 

58 

70 

30.09 

65 

63  30.10 

64 

Vu 

(J7.5 

55        12.5 

61.2^   .(M) 

25 

30.12 

65 

(18 

30. 1 1 

73.5 

51  30.11 

69.5 

(>3 

74.5 

60.5 

14 

<57.5    .  15 

26 

30.17 

60.5 

88 

30.09 

63.5 

83  30.19 

60.5 

88 

68.5 

55 

13.5 

61.7    .;J5 

27 

3II.19 

57.5 

97:M).19 

63.5 

8:;  30.09 

60.5 

91 

67.5 

5 1 . .-} 

10 

(JL'.5    .47 

:Sfi 

29.79 

67.5 

92  29.75 

79 

65  29.66 

at. a 

(Jm 

82 

62. 5i    19.5 

72.2    .!'(» 

29 

29.60 

<M.5 

67  29.61 

78.5 

49  29.«i3 

78 

•n 

79 

(i3-5j    15.5 

71.2.   .59 

:m) 

29.69 

68.5 

72  29.70.   76.5 

51  29.76 

(i8 

84 

77.5 

58.5     19 

68        .2tt 

Monthly  raiipc- 38'  5 

Monthly  int^aii 

Monthly  rainfall 


(JOMO 


6.22 


50 


KKI'UKT   nV   THE   SIFERINTEXDENT. 


METE«»K»»LOGUAL  RECORD  FOR  JULY,   1881 


•J  A.  M. 


1  I*.  M. 


•;  v.  M. 


24  hours  ending  8  A.  M. 


•                     • 

• 

'•4 

m 

7.'.  Lt».:«i; 

71  .i 

mm                     ■ 

• 

b. 

• 

e! 

-• 
1    I 

• 
• 

• 

1 

as 

1  r.'. 

.'i 

•*:; 

72".'> 

55^ 

17«5 

03-7 

.28 

L'  :'••■•. 

•14 

•ii'  ;>'.  1 7 

"••1 

^^^  :i«i  i:; 

74. 

."# 

.".'J 

74.5 

02.5 

12 

tvs.ri 

.00 

;■:  :>.' 

"7 

t;.-. 

7-  ;'»*'.Ml 

MM 

r.s  r.»/'7 

7^ 

&,i 

??1 

04.5 

10.7» 

72.7 

.IX) 

4  IT.' 

•i-» 

^ 

74 

.v,«  itt.ii:; 

I'l**..*! 

*'-  -'.•.'•** 

72 

6i> 

7.'j.''5 

02 

i:).5 

08. 7» 

.13 

.".  L^J 

'.•:; 

•  17 

74  it».!^; 

i;7 

7«;-_i«.y.» 

04. 

5 

83 

72.5 

62.7. 

10 

07.5, 

.00 

fl  L*!» 

7«» 

.'.    «»:'.  :fi<.««:i 

7*i."« 

7;^L'V«.'*- 

«;•< 

70 

7w."i 

iH).5 

18 

09.5 

.00 

7  ;:«•• 

."2 

7'» 

77  :>\i}'* 

7!' 

CU  .iH.Oo 

71 

75 

7t«.5 

05 

14.'» 

72.2 

.29 

•»  ;^i» 

<»o 

»;."» 

'.♦!'  :»<•.•  »7 

71' 

07  :i».i.u7 

Oil.  5 

77 

72 

02 

10 

67    ! 

,m 

\*  3«;» 

14 

7»» 

v.»:Jh.14 

72 

7S:'A12 

i  1 

Ci» 

70  : 

02.5 

13.5 

(;9.2' 

.00 

lM:;n 

IL' 

#::• 

7. J  :k'.lu 

>1..'» 

72  :JU.07 

80 

74 

8a. :» 

02 

21.5 

72.7, 

.00 

11  3ii 

INI 

1  • 

-i'::n.o7 

tl't 

tW  S0.07 

02 

t<0 

71> 

01 

18    1 

70    ! 

.37 

ll'  .!«• 

1  '.•* 

•■■♦; 

'»4  ;•>•  !.•■•» 

i'.7 

7'.'  :I«Mji» 

r.7 

74 

i;i»..> 

02.") 

1 

«;o   ' 

.00 

I."  L'-' 

'.'4 

•;•» 

'.•L'  j;i.  «••> 

7'.i 

7-  i'''.77 

n;; 

1  i 

^.'» 

117. i» 

17.:. 

7t;.2 

.(N) 

1  *  L".' 

m 

74 

•I"*  L'.'  '.•'• 

77-  ' 

.'l'  :;•■.««! 

7  J 

1 12 

7:»..'» 

:.:t.r» 

2<» 

•;•.».:» 

.m) 

::.:■" 

\  -' 

i"  •» 

:.-  ;  ■•  :7 

71.' 

.'.' :;'.'.  i;i 

«;•.♦ 

t;:; 

7»".:) 

iii 

17»..'» 

••.•<.7 

.<¥» 

:i.  ;■." 

■  1 

•  ■'.'. 

-    ^  -J  ^». ,  • ,  1 

**!' 

:.:•  2;'.77 

*»! 

?<2.."i 

i;4.rf 

IX 

1  ll..) 

.INI 

;  7  j.t 

•  I'i 

7" 

.'■      "*'  L'  •  '■-■ 

1  1 

'. '.  2:».«;.; 

7" 

'.] 

77..'» 

24 

li.")..'* 

AM) 

•  H  j-i 

1  'i  ' 

t.-j 

•'.  ■■  L".'..">'' 

»  "^ 

:.i  L".'.:.* 

»'.!' 

*^:\ 

»:■.• 

.i.i. :i 

•;i.2 

.04 

•     ■    ,       •»!    1^ 

..; 

1 1  j 

""  ■'■•  1.4 

"  1  . .'. 

7)-»  L'M.t;-.! 

»:■.» 

7<» 

1  ll 

•'i7.r» 

i:).:» 

0.">.2 

.<NI 

1'"     'I'-' 

*•!' 

1  ^ 

-.1  .|. ,   ^.i 

7«. 

1.4  •-".•.7'. 

7'' 

<:i 

1  **.■• 

.')7..'> 

21 

Ort 

.14 

.  .     •         ... 

••  ♦ 

I.  'i 

•'■_'  L'  '.'t 

1      H 

*:•  !.'■'. I'lt 

71 

7."» 

7.'» 

i;o 

ir» 

•;7..". 

.:w; 

-L'  L'' 

'  .»s 

1 1 

7  4  -M.  ,.« 

-  , 

•  :•;  L"».i. 

i'.:'. 

•  • 

7«» 

•1 
•  •> 

li't.i'i 

•,».:• 

•N.-J 

.<<) 

■_■■•  L".' 

- . . 

•  "i. 

7'-  !'■'. 7" '■ 

•'.•■ 

7*  l".'.7- 

•"p.") 

'^l 

r,7..-. 

.is 

:)..'. 

•  12.7 

.(HI 

Ji   L-' 

■ 

'  ■*  • . 

.'     7'.'  L"'  "'1' 

-   - 

■:i  L"'.:'  ". 

-  •■ 
1  ll 

7<' 

7«i..'» 

•  ••»     T 
Mi»..l 

13    . 

7i» 

.•R) 

•J".    ...     ■■  ■ 

1  ■  ^ 

7,     •«  ~  J . '  ■  • " 

-,  , 

7"'  J'.M»-. 

I  •>. 

•1 

7;t 

7*. »..'». 

♦;i.:., 

1:. 

..'.I 

■^ ,  •  ■ .  ,     , 

•  'i 

"  '  ''.'.*" 

—     I 

•*.■  j'.'.^.: 

•  —  • 

.1 

»*.'l 

74 

1:2.. "» 

11..-. 

«;s.2 

.7.1* 

.  -  .J  ,    ^  - 

1  1 

^  ;  -  ■ .  K  - 

■      J 

7".  L'.'."-; 

7n. 

.1 

<:] 

74 

•■i4..'» 

:»..■> 

r.'.i.2 

.00 

■  >«       1   >«  ~ 

■  1    a 

■'L'  ■_". '   ■*;■ 

~  ■  1 

*'     _".'.'.'!.' 

♦  ;;. 

■> 

'.•4 

71.:. 

"1  *»..'» 

\:\ 

»;.'» 

.»)] 

1     ,  ■ 

■  , 

■  1  ~       1  •  ■■ 

1  .■ 

-  J  :  ".  LM 

t\.\ 

Ml 

•  i7 

I'.O 

" 

J  ■  ■  ■  ■ 
ii.i..i 

i»! 

■  ■   ■ 

'  1 

■'7  ■•'  .■> 

■  ; 

*■     ■.'  •  '.\.'i 

tVA 

s«« 

t'.t 

«;«)..'» 

:t.."i 

•12.2 

.*'2 

■  .:i 

1      ■  ' 

".     ■•7    .'    ■■ 

'  ■  "*  ." 

*•  i    ■".■_"' 

•  ••J. 

,'» 

-1 

71 

•;2.:. 

•*..'» 

•:r..7 

.;'l 

'111! 
-iitii 

.\   r.iiii:-  ■ 
!\  III!  aij  •  -  ■ 
.\    r:i:!.:.i'! 

31':* 

>>8'*1 1 

M. 

•  « 

•    ■    • 

^^  /     ■  ■ 

m:; 

BEPORT   OF  THE   SUPERINTENDENT. 


METEOBOLOQICA[v  KECORD  FOH  AUOUST.  1681. 


ao.2i 

6ft" 

95|80.18|  79" 

76  30.  Hi 

77" 

80  8B"    67"  ', 

IS- 

74"5 

.00 

W.19 

H 

8II3O.  19 

B0.5 

74130.  U 

72.6 

88'  8O.5I  64.6, 

16 

73.6 

.oa 

30.13 

.S.5 

90 

30.10 

71.6 

88:30.09 

69 

tl9:74    j63.fi! 

10.5 

68.7 

.00 

30.11 

69.5 

9! 

30.10 

74.6 

R]  30.06 

7.-1 

Hli7.^    |fi9,6 

6.5 

72.2 

.00 

30.06 

7B 

81 

85.6 

68,30.03 

80 

78  S6.Si  70    '■ 

16.5 

78.2 

.00 

•W.0* 

7(1 

81 

80.6 

78|3y.i)0 

77,.-. 

82  S3.fi|70,5 

70.5 

.00 

2«.9.S 

7;i.5 

88 

29.90 

76.5 

76  29.88 

72.6 

83i75.0M!2    1 

13.5 

6H.7 

.19 

3».<)3 

64 

86 

29.9S'   <i7,r> 

72|29.95 

73 

67  73    j  57.5' 

15.6 

05.3 

.00 

W.9M 

64 

78 

«l.91!    77..=i 

»2!2U.82 

66.78     164 

14 

.0* 

21).  B4 

73.6 

79 

39.031   82.G 

K(  29.06 

76 

66  83    ;  B7.ill 

26..V 

70.3 

.00 

».8G 

fi» 

69 

B9.89;   7.t 

63  29.H9 

7S.6 

50.77    |.1H.5 

18.6 

07.7 

.00 

29.U3 

68 

74 

99.90 

80.fi 

44,29.  W. 

7H 

57  81.j'66.S 

15    1 

74 

.00 

ap.7i 

74 

77  SKI.62 

85.6 

)t6  39.64 

82.5- 

52  87      65    ■ 

22    ' 

76 

.00 

2iK7a    70.5 

71  29.7a 

77.5 

67  39.78 

74 

C8. 7N      60    , 

18 

09 

.14 

ta.w  es.ti 

72 

29.9!l 

Ii6 

7130.03 

66.6 

64  68.S'  68.6' 

10 

fl3.fi 

.00 

so.  IB    r.0.5 

79 

so-sa 

«2 

77  80.21 

60 

76  03    ;  S4 

9 

5».5 

.00 

80.20    B4 

M 

IW.1I) 

Si) 

87  30.J8 

IM 

(.3,  60.6  53.5, 

8 

56.6 

.07 

m.ii  M.5  M 

«l.l» 

61 

H». 1*1.08 

58.6 

90  63.6,  57 

6.5 

60.2 

.09 

I'i 

I1V.93    (ll.fi!!OU 

i9.ffl 

63 

94  2n.!l0 

62.61  97:  63.61  68.6 

7 

Ii2 

.(W 

90 

».85    Bl       !<7 

m.M 

6!) 

82  29.77 

69 

Kt  71.5  69    . 

12.fi 

66.2   .00 

SI 

aS.Tfl    68.fi;  97 

m.74 

72..1 

78  2i».73 

l»i.6 

92174      03    ' 

13 

68       .03 

ss 

B».7»    B7.B!  7» 

!B».»;i 

76 

06  29.8r 

70 

60  78      69 

19 

68.-1;  .00 

S3 

I&I.99    6^      78 

II0.03 

74 

IW  30.07 

70 

15 

67.5   .01 

S4- 

»().S:l    62      t(6 

ito.:M) 

60.6 

«8  :W..11 

.W.6 

m 

6K5   .00 

S6 

IW.33    62       74 

iio.:«i 

6.'' 

7X30.2! 

6,1 

12 

63    I  .00 

»l 

S0.20    b;(      !» 

30.28 

-4.fi 

72,:W.2.-. 

71 

12 

6!)     .no 

IHKltl    «>..'>   87 

S0.2r 
;».|8 

±:?? 

74 
7;i..i 

13 

15.6 

70.5    .00 
71.31  .00 

Ml 

IIU.33.   68.G   74 

:w.2i. 

74.5 

69;30.2. 

6.1.5 

!i 

67.31  .00 
74.2!  .00 

IH 

80.29    f»      82 

mar 

8-J.5 

(Ki:l0.22 

78 

17.5 

»l 

10.16    71       80 

3<).ll 

86.r. 

(lalMO.o.- 

82 



1».± 

HO.  3    .00 

Moulhlj  ri.ii««  . 

37° 

M 

Olltlll 

r  r» 

nrull 

.61 

5J 


REP  Hi!    nF    THE   SKPEKINTENDEXT. 


metf.'»imlm«;i-;ai.  keoikp  fok  sei'TEMBEr.  ismi. 


A     M 


:  r  M. 


.  V.  M.  "24  lumrs  euiiins;  S  A.  M. 


tf 


(C 


— 

'r- 

— 

•" 

* 

^ 

^ 

r- 

r 

— ! 

Dull 

1 

:r 

•  •     I-' 

.  ■  ^» 

9       ■ 

^^ 

ft 
■ 

^»■^_^  J 

«»j 

iV. 

\*'J 

:!<",'»: 

.  .1 

.INI 

« ■■  -  .1 

«K 

'J.*.''~ 

»  ■ 

'.•4 

•_'.«.:•' 

•:l 

■    - 

•;4 

."  •».,*». 

t'i.."i 

r.1.2; 

1.30 

-a 

■  ■  ■ 

•  ~ 

.'.•  '     ■  "^ 

•  J  ' 

^* 

.VI   .; 

**j 

■■•l 

'_•;■>.. J 

r*?.."! 

.1 

•51 

.US 

■  " 

■  J 

•4 

•••  '  r 

•  ■  1 

•'.■; 

:■.  ■  r* 

■  • 

^n 

r.«.:. 

."ij«.."i 

.'» 

•;2   : 

.Ul 

. .    "■• 

f . 

•\ 

•  •  "Ji 

1 ,« - .  .'■ 

.•;iv  I'l 

«.». 

'M 

7';» 

»^-'  1 

H 

1 

."1 

• 

- 

•  1  " 

..'  •  "• 

1  ■■-  ■■ 

'.'- 

:.'■.• '7 

74-0 

?-" 

7."i  7i^ 

•>   ". 

7.5 

7 1 . 1 1 

.tPO 

•      - 

- "_ 

4 

■ .. 

■  I  1 

4* 

1'  '.".*"• 

-'. 

'Vt 

'.*'J  .■' 

t:;    J 

2.».5 

79.7- 

.0*1 

•'" . .  •' 

.  •  - 

7- 

..J  -J 

«■'•   'i 

*•? 

S'..2«> 

•i3.7i 

tU 

iSTi 

n'.i    j 

?..-> 

03.71 

.CKi 

■»'.'  \  "* 

1 

■  I 

•  ■ 

• . •.  -  ■ 

■    . 

.'.••    IIH 

71 

••.1 

♦'.2.-»: 

11 

tX 

.02 

.■•.:"■ 

•  '.•■ 

^i* 

*  * 

•  :..'. 

%** 

......-> 

5^*.-. 

I'l 

»v.« 

■>     1 

11 

*;3.5 

.11 

'.•  •  1  1 

t   «       ."i 

* 
4    • 

.•'  ■ '  ■" 

••4 

■.'4 

:".i.4 

CJb 

:»4 

l"./i.."i 

OiJ 

.l.o 

•'.2.7 

.»7 

.'  •  ' ' 

■ 

• 

•J  t  II 

■  . 

■  1 

■    I  -    ■ 

•  ■- 

»  ^ 

1     •.  ■• 

ll»..-. 

.VJ.2 

.IW 

~ 

- 

• 

_ 

- 

■  ■    * 

•k  1 

—  .1 

»■  • 

r.« 

i;j..". 

ill 

■  ■ ' 

•  —      " 

" 

.: 

,  - 

- 

'.  •  ". 

■.; 

4  ' 

."  7 .  .1 

1 

*'\ 

JNt 

• 

^ 

t 

T    • 

."  '    • 

—  *" 

•  • 

-  ~ 

1 

1  -J  "t 

.11  .• 

i 

■ 

Ikl 

1  ™ 

^  ■ 

• 

'i 

~ . 

« 1 

■ 

" ' 

•  4 

I. 

11 

.-.H.rH 

ltd 

. 

-  ~ 

^ 

•   ' 

- 

■ 

•■  - 

^ 

-  ■ 

•  i 

4  • 

ij 

1.1 

iV. 

■ 

-    ■       ■ 

. 

.  : 

—  ■ 

'  .» 

i"     '. 

xj 

ii.'i  ."■ 

"4.'. 

n 

i.ii 

iwt 

^ 

-    —      - 

^ 

■  '     ■         •      . 

,  - 

■J    '       » 

t  • 

K     . 

—  _ 

•  ■  .•• 

i*j  ■> 

*  1. 1. 1 

INI 

■  ■ 

^ 

^ 

.  ■      ". 

—  - 

_     ■        ." 

■  ^ 

-  ~ 

■  ■  * 

4'»  .'. 

•Jt;..'i 

••.1.7 

.IM) 

-    ■ 

" 

• 

•  - 

.    ■ 

- 

-  - 

^ 

•J 

w    ■  I 

■i 

'•  7 .  .'• 

iMl 

_ 

-    ™ 

« 

- 

■ 

« 

X 

.'•  .  'l 

'».'• 

»>\.J 

•■1 

- 

■_■ 

-  -   - 

— 

.     •        ■ 

■ 

K     i 

^1  ■  'i 

•   .  ■ 

■1, ,  " 

7«'.  L' 

■  ■■ 

^  ^ 

■        - 

■ 

'  '  T 

■ 

'. '  i 

4  "' 

-l.- 

i'l 

" 

" 

_ 

" 

^ 

■  1 

'  ; 

•     ■  .  ■  ■ 

>  1 .  • 

<Hi 

■ 

^ 

- 

-  ^ 

- 

-i   "■ 

•  ■  ■  1 

* 

7"i 

IMI 

_ 

" 

^ 

- 

^ 

- 

" 

*  ■ 

"    f 

• 

1  • 

*          •    . 

71.7 

' '  1 

• 

_ 

_ 

^ 

" 

—          " 

^•» 

"  i  ' 

■  A  • 

7^ 

iNi 

^ 

" 

■  _ 

^ 

~ 

• 

■ 

^t 

i  ■    * 

■  ■  > 

'1 

•  ■■1 

l«i 

" 

^ 

" 

~  ~ 

■     * 

■ 

■ 

"  "      *  • 

«■■_'  '■ 

1'. 

1 1 

m  1 

;4 


••.I 


■J  4:: 


REPORT   OF   THli   SUPERINTENDENT. 


HBTBOROLOOICAT.  RECORD  FOR  OCTOBGII,  ItfSl. 


1 

S0.23 

69-6 

87 

30.21 

80°6 

74 

30.24 

78"J 

71! 

33"_ 

72" 

.02 

2 

30.53 

GI.5 

77 

80.5i. 

no 

79 

30.50 

58.5 

84; 

G0.7|  .09 

3 

30.17 

5'J 

97 

30.04 

fi7 

8!* 

30.00 

S4 

12' 

G6       .33 

4 

29.B5 

B7.B 

74 

W,7U 

58.5 

84 

2fl.7.'i 

.'-.6.5 

Hi:  lu.u  ,«...! 

40 

50.6    .02 

5 

S9.99 

31 

58 

30.01 

43 

39 

30.05 

38 

B.'i'4»    |31.s; 

11.5 

37.2   .00 

S 

80.32 

38.8 

fi4 

30.31) 

.'.3.5 

61 

30.2fi 

38 

r.0i5».5'39    , 

19.5 

48.7    .00 

T 

30.31 

46.5 

76 

30.31 

64 

91 

30.30 

S7.5 

70. 1(7    .4«.5 

20.5 

50.7    .00 

8 

SO.S.'i 

61 

7il 

30.13 

70.5 

61 

30.01 

68 

74;  74    t(J0.5 

13.5 

B7.2 

.01 

9 

30.00 

B-A    \  80 

30.00 

64 

48:30.00 

39 

70l  69.5;  47..5' 

22 

.18.5 

.00 

10 

30.00 

53    1  8r 

30.33 

69 

48130.1 1 

50 

3f'  OH.-.:  32.5 

37 

51 

.00 

11 

30.iS 

3fi     ,  (!7 

30.49 

43.5 

42i30.4!t 

42 

6*44.5|35 

9.5 

30.7 

.00 

IS 

30.4f> 

42    :  83 

30.40 

5C 

G0|30.32 

54 

74;  57.5!  54 

3.5 

55.7 

.00 

13 

30.17 

fi7.S 

84 

:io.oi 

71 

7130,00 

71 

75l  74    1  38-5 

35.5 

56.2 

.00 

14 

30.30 

40 

40130.35 

46 

63  30.35 

44. 

OC'  49    :  40.5 

8.5 

44.7 

.00 

IS 

S0.3G 

40 

74 

30.28 

,M 

59 

7fi|07    140 

18 

58 

.00 

IG 

30.11 

67 

84 

30.10 

72 

01. 

53  73    ■  50 

23 

fil.6 

.00 

17 

30.48 

61.5 

73 

30.41 

52 

52 

60 

3.5 

51.7 

.02 

18 

29.flft 

51 

90 

SO.  68 

49 

9(129.83 

48 

14 

46 

.23 

18 

30.07 

43 

SO.  IB 

4!» 

43.10.L'0 

45 

30.5 

11 

45 

.00 

30 

30.S3 

41.6 

30.23 

-.1 

Ci  30.  aa 

47. 

35.5 

18.3 

44.7 

.00 

SI 

30.24 

40 

»2 

30. 2H 

no 

7.-.'30.2H 

rt  30.5 

12 

45.5 

.00 

32 

30.31 

42    1  01 

30.29 

58 

64  3(I.:j5 

3  43 

16.5 

.00 

23 

30.10 

53    ]  8K 

30.13 

M 

IV>  30.07 

.-.8. 

50.3 

ir,..-. 

r.a.-l\  .00 

S4 

S0.!»4 

S4.B   74 

29.91 

47.5 

92  a9.H.T 

45. 

1        .13.5, 38.5 

1.'! 

4(i    '  .03 

as 

29.ni 

43  !  a\ 

2u.no 

66 

84S9.KI 

:.y:< 

Ml,.W..-.'3B.5i 

211 

18..'-.i  .00 

36 

29.U3 

30       48 

29.7(1 

37.5 

.16,2!!.  Ho 

ho;  40.5.  27.5: 

III 

34    :  .00 

37 

20.07 

30   i  8:i 

30.01 

41!.  6 

34 

30.113 

1.-..5 

3'j'.M.5|;ll     1 

20.5 

41.2    .00 

S8 

30.14 

38.r>'  fiO 

30.18 

r.i 

4: 

30.23 

47 

70  53.5  37..->| 

15 

45       .00 

29 

30.32 

43    ■  75.30.33 

fiO 

3U.:i(l 

4il 

933...5I42 

17.5 

,W.7,  .24 

30 
SI 

30.07 
2».91 

r.8.6  100  30.o;l 
Ml     |IOOa!!.ll3 

.VJ 

.11 

w 

30.03 
2il.lH 

s 

Util63.ri!52    ! 

97|li2    1  53.-5' 

10..'. 

57.31  .07 
57.2   .H2 

H 

ontltly  rniigi^  . 

1" 

H 

ODthly  in 

5 

"H5 

H 

onthi 

fn 

nfiill 

1.87 

54 


REPORT   OF  THE   SUPERINTENDENT. 


METEOROLOGICAL  RECORD   FOR  NOVEMBER,  1881. 


8  A.  M. 

1  P.  M. 

6 

P.  M 

• 

24  hoiir8  < 

L'ndin^  8  A.M. 

9. 

• 

0 

*-> 

B 

as 

0; 

*-^ 

% 
U 

.c 

1    u 
♦J 

ii       £ 

0       0 

i  :  E 

hi          c^ 

.    1   ■  u 

=       S 

5       0 

• 
Zi 

4J 

m 

£ 

mm 

• 

• 

...  w 

£  ^ 

1 

,      Minimum      < 

.Thermometer. 

• 
Zf 

■ 

1 

■ 

1  30.06    52''5 

1 « 

30.09    52"5 

73:30.10    50''5 

86!  55"  ■   48"5 

6^5 

51»'7 

'  .01 

2H0.1«;  48 

93 

30.16    50 

93  30.12    50 

93 

53        48 

5 

50.5 

.(f4 

3  21M)2j  5:5 

100 

29.78    58.5 

97  29.67    60 

94 

63. 5i  42 

21.5 

.'i2.7 

.28 

4  2J).44    42 

91 

29.48    45 

7229.54    41 

69'  47.5!  32.5 

15 

40 

.21 

5  29.90 

34.5 

76  30.12'   47 

48  30.14    45 

76    53.5    36     ' 

17.5 

44.7 

.iK> 

6  30.17    51.5 

83 

30.19    59 

44  30.26    47.5 

52    59 

3.5 . 5 

23.5 

47.2 

.01) 

30.43 

38.5 

82 

30.51     46 

69  29.55    45 

84    48 

39 

9 

43.5 

.00 

8!:J0.50 

48 

92  30.44    50.5 

tl6  30.38    51.5 

100;  52.5,  39 

13.5 

45.7 

.10 

9!«0.21 

01.5. 

96 

30.07    62 

97  30.00    «»5 

73;  66.5'  41.5 

25 

54 

.1» 

10|30.20    43 

62 

30.20    49.5 

41  30.23    44 

73;  51     !  30 

21 

40.5 

.00 

lli30.31) 

31.51 

54 

3O.4O1   38 

40  30.40    35.5 

50    41 

30.5 

10.5 

35.7 

.00 

I2I3O.36 

3i.r,i 

58 

30.26    39.5 

60  30.10    44.5 

96'   51 

30 

21 

40.5 

.44 

I.'JiMK::^    39. ."ii 

N6  29.71     53.5 

54  29.75    46.5 

51     54        39.. "» 

14.5 

46.7 

.<H> 

1129.90     10 

7:5  29. 9S     19 

."iO  30.02     44 

5!»    .">0        ;17.5 

12.5 

43.7 

.02 

1. ".:;•»().  11     'M<.ry 

7<::;o.  II     39 

6o;i0.24     SS 

♦14     41.5'   32.5 

9 

37 

.06 

I <;  ,50. .').".   :v2.r> 

7."> 

;5()..-»9     12 

5;'.  3o.:)j<   ;59 

7;i     l:!.5    34 

9  5 

.38.7 

.«MI 

17  3o.(;i     'M\ 

7«; 

.>(>..',  7     .">)) 

:> 4  30.50    47.5 

70    55         43 

12 

49 

.<M» 

lw;;o.  11    .-,:. 

si;:;o.oo    .'.i> 

7:i  29.9  4    ."»«;. 5 

S4     (51.5    41.5 

20 

."1 1 . 5 

.71' 

r.»  29.91    11..". 

91 

•J9.'.H)    io.r. 

91  29.  S4     41.5 

91    4::       :VA 

10 

:\s 

l.it:< 

LM)  2!«.9!»!  :\:\ 

:.i 

;i<i.;H;    ;;i.."» 

III       •■.!        >>*                •■»>        " 

4.»   .i()..i.»       .ij..> 

5(»   ;u;.5   .■'•0.5 

C 

,'.3.5 

.<K> 

21  ;Jo.i.";    ;5l 

711 

.•;i).;i7    1.'. 

6l':5oi>«;    4  1 

.v.»    45       :t;i.5 

11.5 

:5!».L> 

.«»<» 

22;io.  II    :*..;.:> 

.") 7  .".0. •_'.".     2'<..*> 

77:;o.:;i    -j;;..-, 

sn'  ;i4.5    15 

1!».5 

24.7 

.Ol» 

2.;  .".o.r)i»    i-s 

7r,  :5(L.'.  1    ;<(»..". 

«;2 :'.(».  22    :>«; 

71     ;}s         19 

19 

L'S.5 

.42 

in  !'!•.>•;     29.. "• 

N>2:».7."»    ;'.>.. "1 

r.sL>.i.7l    :52    i 

51      n         20 

21 

3<».5 

.».M» 

L'.')  L*9. '.».".     L'l 

2'.»;'.n. is    -j:'.."* 

:»i  ;w».2';   26.5 

.•,7   ;;i       21 

in 

2«; 

.IMI 

2i;;*.o.L'9   ;;i 

7.^;;i».22    .".s..") 

l7:;o.  i.->   ;;9    \ 

(il     14        31 

10 

:;!» 

.<.H> 

27  .so.  n    :'.2..". 

si;;().o:>    i.-, 

5:;:io.(i2    41.5 

66     17     1    !.">..'» 

31.5 

3 1 .  -J 

.00 

2<:;i).  11    h; 

.s2:io.:;2    2:;.:> 

17:'.o.  in    25.."» 

<;2 

;5i'       hi 

16 

24 

.<NJ 

•J9  :'.<». 4:.   ;;i.:)' 

si  ;;n.  10    i^ 

si  ;;n.;:L>    4»; 

7»! 

49.5    :iL'.5 

17 

41 

.o«i 

.",n  ".M  !>'_> 

11..-. 

s" 

.".'•.  I'l    :,-,  .",1 

r..*! 

*.n.  17 

'2 

7<» 

.'»s 

42..'. 

15  5 

.'iO.L* 

.07 

.MiHitiily  ranir* 51*'5 

M«)Mthly  nuan 40''66 

MoiiUilv  raiiirjil! 3..*.9 


KKPORT   OF   THK   SUPKIMXTKNOENT. 


r)5 


METEOHOLOGICAL  KECOHJ)  FOU  DFCEMBKK,  IHHI. 


8  A.  M. 


1  V.  M. 


:     ir 


0^ 


C3 

<^ 

1  :w.oo 
•>';«o.2:$ 

;'.|3U.40 
4  30.34: 

5'30.;w; 

♦5  30.33' 

7-29.91! 

8l!51>.63. 

J)}80.cW 
lohjO.lli 
11|30.32; 
12j30.47 
I3I3O.23' 
14'2'.».9C' 
15'30.09 
1G;30.43 
17  30.47' 
18'.Si).27' 
11»!3().37 
20'30.38' 
21:30.32' 
22:50.41 
23 '29.  J)  I 
24.29.9IJ 
2r>  30.34 

2ij::w).2r, 

27130.14 
28'29.95 
21^50.01 

3o;2t>.2«;, 

3r2l1..'i4i 


I 


c;  p.  M 


4 


24  h()ur>  <.Mnliii;r  x  A.  M. 


U  I  u 


*  ■       I        S«  •       —    »-        ^    •- 


z     I 


40"  I 
33.5' 
32  ' 
38     ■ 


•      I     ■*• 


92  211.72 

70  30.34! 

7r»  .30.39' 

7230.34' 

38.rii   72  30.37 

('>(r30.27 

91=29.73 

03  29.75' 

70,30.03; 

49,30.14 

23.30.34; 

82,30.49. 


29 

43 

30.  r." 

32.5' 

28    ' 

12 

20.5 

41     I 

58.5 

30    ' 

12.5- 

27    ■ 

33.5 

33 

38,5 

48.5 

17 

:'5 

30 

47.5  1 

41  ! 
43 

42  i 
31.51 


9i;30.19 
H2;29.87' 

78  30.17. 
0l'30.47l 
K2|30.43! 
00,30.24' 

79  30.42 
84  30.33' 
04  30.4o! 

30.27 
2:).  57; 
30.13 
30.33; 
30.L'5 

:{0.oo: 

29.90. 
29.95 
*")  y*» 
29.54 


82 

9;t 

59 
74 

S5 

95 
92 
75 

S9 


57"  I 

41  I 
41.5" 
39.5 
41 
40 
47.5 
39 
44 

'  25.5 

I 

30 

47.5; 
03 

27.5| 
25  I 
3«.5' 
40    i 

42  1 
47  • 
40..- 
44.5 


I   - 


M 

I 

40     \ 

45.5;  1 

44.5| 

41.5|1 

43  f 
.,-  -I 
•  »«  ..»■ 


97|29.70 
00i3O.;}fS' 
70|;io..35 

oo';u)..35! 

«.3i30.37 

73|30.22 

85129.01' 

?S2.29.«4; 

55'30.04 

27i:^0.].s' 

49'."'.O.:50! 

(;3|30.55 

81;30.1l' 

8o!.30.^t4 
55  30.21 
;i2;30.52 
55':jo.;{s 

5  J  .•iO.L'5 
00  :;o.  13 

0i>'3n.'js 
51;  ;.;n.4;; 

91  29.  r,] 
}n  ;;i>.-Jl 

0((  :;o.;',i' 
1;.".  :!«).L':'. 
iin  :;'».•.»•; 

SI  L".».!»'.« 
•  in  '1\)~\V 

IN  L".j.:;'.» 
51  L". »..",:, 


54"    ; 

»1     I 
30.5' 

:?K 

35>.5 
40.5 
34.5 
40.5 
20.5 

23.5 

«i ■"  - 

.'•0.5 
50 
20 
23.5 

;;o 
n 


12. 
::o 

17 


.1 


.;!• 
i>  :, 
1::.:.  : 
1:. 
II.:,  I 


71 
00 
70 
01 
77 
70 
02 
.»2 
42 

•;7 

70 
51 

•;;; 
01 
7r, 
Oi: 

71 

:»;; 
;'i 

71 

(III 

>! 

(ill 

'.I 
7"» 


ti>> 


5S"' 

n-5,  .{2 
l.-. 

4o-." 

13 

4:; 

49 

40 

15 

2:> 

2^ 
15 
5S.5    11 

:l( »..").    iL' 

12 
2> 


,  ;;n 

■M    •    '     ■ 

'  2*< 
11 
II. 
2^ 


■  ». 


—  I 
10 
Is 

}:: 

17 
47 
.')  i 
I'.i 

2<; 

»2 
•M 
J- 
17 


.  I L  . .  > 
4:. 


•  >  ■  I 

•  I*  > 

;*.2. 
.'.2 

:J2. 
;'.■.» 


•  '  ( . 
in. 
1  i 
12 


tl 


■^1*^'^        j«-«|<il'^  ►—     '         '_^   ,  ^  — > 


21-5 
I0.5 

:5.5 
14 
1:; 

j>.5 
10.5 
17 
IS 
10.5 

17 

17 
•  1  •• 


12 
1:. 

I.-..:. 

!5     ■ 


■    >  mm 


In..-.. 


!  I 


I. ■.'■7 
•'1 '  ~ 

•  Ml.    I 

'A , . , 
;'.s.7' 

...  " 
. ti I. .  I 

.';9.7; 
.•;4.7 

20 

19.7 

.ill.. I 

50 

17 
>i  1   «i 


Is..)     u  I   2 
1:1.5. 

:;i 

in..-. 


.1 1  •  ■ 
;•.:».  7 

|n 

h:..-. 


>  I*  I 


1 1..-, 
II 

17.L' 


.IS 

.nil 
.n.s 
.na 
.nn 
.nl 
.  2S 
.01) 

.on 
.nn 
.on 

.01 

.:'.«; 
.  nn 
J^n 
.on 
.nn 
nil 
.nn 

.  17 

.nn 
.in  I 

.•I.I 
"1  N 

.ni 

.1 II I 
nil 


Monthly'  ran^c 

Moiitlily  mean 

Monthly  rainfall 

Total  rainfall  for  llu-  v.'.ir. . 


:.2'  5 


:;•;  1.1 


I  l.o;5  in<-lu'^. 


2  '.•7 


•• 


r  I 


f  J 


• 


ri 


■J 


9 

m 

«  ^' 

t 

, 

(  • 

» 

.  — 

fl 

m       t 

i. 

r 

■ 

»  • 

■ 

Ik 

5 

-■  ; 

1* 

.  r 

'•  !- 

• 

T' 

ELEVENTH  ANNUAL  REPORT 


OF    THE 


PUBLIC  WATER  BOARD 


OF    THE 


CITY    OF    LYNN, 


FOR  THE   YEAR   ENDING   DEC.   31,   1882. 


Complirmiffs  of  the 


/f- 


W€l/€'i      O0<l€l4^. 


Please  Exehanjre.  Lyjn),  Mass. 


)• 


•    \ 


ELEVENTH  ANNUAL  REPORT 


OF    THE 


PUBLIC  WATER  BOARD 


OF    THE 


CITY    OF    LYNN, 


FOR  THE   YEAR  ENDING  DEC.   31,   1882. 


- 

CompUynents  of  the 

> 

■  ^(f^£/ii^/^€^ 

• 

0&<i€l4^, 

Please  Exchanjre. 

• 

TjipnK 

Mass. 

]\ 

.^-•'•^ 

Public  Water  Board. 
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DAVID   H.   SWEKTSEH. 
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ANNUAL    REPORT 


OF  THB 


PUBLIC    WATER    BOARD. 


OmcE  OF  THE  Public  Water  Board,) 

January  24th,  1883.         j 

To  the  City  Council  of  the  City  of  Lynn :  — 

The  Eleventh  Annual  Report  of  the  Public 
Water  Board,  furnishing  an  account  of  the  oflBlcial 
acts  and  doings  of  the  Board  for  the  year  1882,  is 
hereby  presented.  The  Report  of  the  Superin- 
tendent of  the  Works,  and  that  of  the  Water 
Registrar,  as  made  to  the  Board  at  the  close  of  the 
year,  are  hereto  appended.  These  reports  set  forth 
so  fully  tlie  condition  of  the  works  and  the  finan- 
cial standing  of  the  department,  that  only  brief 
allusions  to  the  facts  they  furnish  seem  to  be 
necessary  in  the  report  of  the  Board. 

RECEIPrS  AND  EXPENDITURES. 

The  Re(*eipts  of  the  Department  for  the  year 
1882,  for  all  pui-poses,  were  $97,912.05.  Of  this 
sum  $4,631.72  were  received  for  extra  pipe  laid, 
labor,  etc.;  which  sum  deducted  from  the  gros& 
amount  received  leaves  as  the  legitimate  receipts 
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of  the  department  the  sum  of  f93,280i33.  The 
receipts  from  watei"  rents  in  1881  were  fSO,- 
389.30;  the  increase  in  receipts  for  the  year  1^2, 
as  compared  with  the  previous  jeiur,  was  $12^1,- 
03.  Of  this  increase,' fSyOOO  was  derived  from  the 
increased  appropriation  made  bv  the  City  Cknmcil 
for  water  f^fi^  puiposes,-ie  real  iLease  in 
receipts  from  water^takers  being  $9,891.03. 

The  expenses  tor  maintenance  the  part  year 
amotmted  to  f  12,57  7.01;  a  reduction  in  expenses 
as  compared  with  the  year  1881  of  fl,021.76;  the 
difference  being  largely  due  to  the  it^n  of  cost'  in 
running  the  tubular  wells  in  the  last-named  year. 

The  interest  payments  on  the  water  debt  tihe 
past  year  amounted  to  f54.065.62,  tihis  amount 
showing  an  increase  in  interest  payments  of 
$875.62  as  compared  with  the  previous  year.  The 
interest  charges  against  this  department  will  of 
course  increase  with  the  yearly  increase  of  the 
water  debt;  for  it  is  to  be  remembered  that  all  ex- 
cess of  earnings  by  the  department,  after  discharg- 
ing the  expenses  of  maintenance  and  the  payment 
of  interest  on  the  debt  incurred  for  construction, 
is  carried  to  the  Water  Loan  Sinking  Fund,  so 
that  neither  the  surplus  earnings,  or  the  income 
derived  from  them,  become  a  credit  for  use  until  the 
maturity  of  some  portion  of  the  water  debt. 

The  exhibit  which  shows  the  income  and  ex- 
penses of  the  department  for  the  year  1882  is  as 
follows :  —  Total  revenue  —  which  is  the  amount  of 
all  the  charges  made  to  water-takers,  less  abate- 
ments    made,  —  $94,419.52;     interest    charges, 


551,4:28,907  gallons,  showing  an  increase  in  the 
quantity  used,  when  compared  with  the  consump- 
tion of  the  year  1881,  of  84,342,873  gallons.  So 
considerable  an  increase  in  the  aggregate  consump- 
tion in  a  single  year  is  at  first  somewhat  surprising, 
and  suggests  that  the  usual  economy  in  the  use  of 
water  has  not  been  practised.  But  when  it  is  seen 
that  the  daily  per  capita  consumption  was  increased 
only  2-1(1  <>f  a  gallon  in  an  unusually  dry  year,  we 
discover  that  the  large  quantity  of  water  used  was 
due  almost  wholly  to  the  additional  number  of 
takers  who  have,  during  the  year,  become  connected 
with  the  supply,  and  to  the  latter  use  of  water  by 
those  whose  names  were-  already  upon  the 
Registrar's   books.     This   is  also   shown  by   the 
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<».ouiicil  an  early  consideration  of  these  important 
matters. 

EDWIN    WALDEN, 
THOMAS  B.  NEWHALI^ 
DAVID  H,   SWEETSER. 


■  •4.> 


Report  of  the  Water  Rhjistrar. 


mm.  Bdtoin   Walden^   FreHthm  qf  thB  JhOUc  W^Kter  Bamrd: 

Dbja  Sib: — In  aoooidmoe  with  tlie  regutremeiitt  of  tiie  Gtt^ 
QrtlinaiiQes,  I  herewith  prasemfe  the  Bcport  of  the  Witf»r  Eegirtrar  Cor 
tiie  year  eiidiiig  I>eo.  81, 1882. 

SEBYICBS. 

The  whole  number  of  serviceB  Jan.  1,  1883,  was  4MB\  waMxAmt  of 
new  services  pat  in  daring  the  year,  491 ;  total  anmber  Jan,  1, 1888, 
M89. 

There  was  shat  off  daring  the  year  for  non-payment  of  rates,  S3; 

let  on  again  by  payment  of  rates  and  fines^  16 ;  let  on  for  other  par- 
ties, the  premises  having  changed  owners,  1  ;  let  on  by  order  of  the 
Coart,  1 ;  still  remaining  off,  5;  number  let  on,  that  was  shut  off  pre- 
vious to  1882,  4. 

At  the  beginning  of  the  year  there  were  49  services  remaining  off — 
premises  vacant ;  there  have  been  shut  off  during  the  year,  by  request 
or  for  vacancies,  118 ;  let  on  again  —  premises  re-occupied,  116 ;  still 
remaining  off,  52. 

There  has. been  3  new  ser  vices  put  in  at  East  Saugus  during  the  year, 
maldng  the  whole  number  in  that  place  up  to  .Jan.  1, 1883, 56. 

The  ratio  of  increase  in  the  number  of  services  for  the  last  eight 
years,  is  as  follows  :  — 

In  1875 5.25  per  cent.  In  1879 6.04  per  cent. 

In  1876 6.54     "     "  In  1880 8.75    "     " 

In  1877 7.60  "  "        In  1881 10.26  "  " 

In  1878 6.14  "  "        In  1882 9.92  "   " 

The  fixtures  of  w^ater-takers  supplied  with  city  water,  have  not  been 
examined  as  thoroughly  as  in  former  years,  from  the  fact  that  one 
inspector  is  not  able  to  examine  all  the  premises  of  water-takers,  be> 
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v&u»e  of  the  large  increase  from  year  to  year,  and  of  other  duties 
required  of  him ;  !)ut  go  far  ii»  eould  be,  the  work  in  this  department 
has  been  carried  on,  and  wlien  fixtures  were  found  to  be  out  of  order 
and  lealcing,  the  owners  were  notified  to  have  them  put  in  good  repair 
immediately,  or  the  water  would  be  shut  off  from  their  premises ;  and 
all  such  cases  coming  to  the  notice  of  the  department,  were  attended 
to  at  once,  so  that  no  service  has  been  shut  off  during  the  year  for 
non-compliancK^  with  the  rules  and  regulations  in  this  respect. 

I  would  again  respectfully  call  the  attention  of  the  Board  to  the 
fact  that  one  inspector  cannot  examine  all  tiie  fixtures  of  water-takers 
in  the  city  each  year ;  and  to  obtain  all  rates  properly  belonging  to  the 
<*ity,  as  well  as  to  check  the  waste  of  water,  would  seem  to  warrant  a 
thorough  inspection  of  all  fixtures. 

RECEIPTS  FOR  THE  YEAR   1882. 

For  the  use  of  water  for  all  purposes $93,096  73 

For  fines  —  shutting  off  and  letting  on 40  00 

Forrent 25  00 

For  summonses 116  60 

$93,280  38 

For  extra  pipe,  labor,  etc. .  ••. 4,631  72 

Total  receipts $97,912  05 

All  of  which  has  been  paid  into  the  city  treasury,  and  the  Treasurers- 
receipts  taken  therefor. 

'iliere  is  duo  on  ordinary  water  nitcs,  8538.25:  on  meter  raUiH^ 
$3,813.15;  on  account  of  extra  pii>e,  $381.95. 

E:Xi>EXDlTrKE8    FOR    1882. 

MAINTENANCK. 

Salaries  and  ofiice  expenses $3,3({8  48 

Repairs  on  servic(»a  and  meters 1 ,800  78 

Repairs  on  Boilers 25  00 

Repairs  on  main  hydrants  and  gates 1 ,404  73 

Repairs  on  engine  house 2  20 

Pumping,  wages,  coal,  oil,  &c 5,148  08 

Stable  and  workshop 644  03 

Tubular  wells 2  50 

Birch  Pond 4  18 

Breed's  Pond 147  a5 

Reservoir 30  01 

Total  maintenance $12,677  04 
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CONSTBCrCTIOir. 

ServicesaiideoiirtiiiaiiiB. ••••-••• •**"-r  fB,8B5  70 

Mains,  hydruits  and  gates 95,81941 

Melera ....,...,,       4mi 

Breed'sPttnd , $jm  9 

mrehPond 10  OD 

Tabular  Wellg. .—         SB  90 

Bogine  House  and  lot.. Ma  4KI 

*  Total  o<MiBtraolioii tK^lOS 

COMPARATIVE  STATEMENT  OF  HKVlMUK  FOE  1881. 

•  * 

• 

Amount  collected  in  1889, #88,980  tt 

Dneand  uncollected 4jSSl  40 

— —  |87,ffl  78 

Deduct  amount  due  at  begiidog  of  jear 8^91911 

Bevenue  for  1889 04.^09  89 

Revenue  for  1881 80,967  76 

Increase  of  revenue  for  1882 813,451  76 

STATEMENT  OF  INTEREST  MAINTENANCE  AND  REVENUE 

FOR  1882. 

Revenue  for  1882 894,419  52 

Interest  for  1882 054,065  62 

Maintenance  for  1882 12,577  04 

66,642  66 

Excess  of  revenue  over  interest  and  maintenance  027,776  86 

Following  will  be  found  tbe  usual  tables  exhibiting  the  number  of 
dwellings,  families,  stores,  factories,  etc.,  etc.,  the  yearly  revenue  of 
the  department,  the  class  of  premises  to  which  meters  are  attached, 
the  number  and  tdnd  of  fixtures,  etc. 

All  of  which  is  respectfully  submitted, 

SIMON  J.  RONEY, 

Water  Begitirar. 
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STATEMENT 

SHOWING    THE    NUMBER    OF     FAMILIES.    DWELLINGS.    STORES.  FAC- 
TORIES,   ETC.,    SiTPrLIED    WITH    OITY    WATER     FOR    1882. 

Dwellings 4757 

Families 7133 

Boarding-houses 65 

Hotels 9 

Stores  and  shops 406 

Offices 139 

Restaurants  and  Saloons 61 

Stables ^ 246 

Stationary  steam  engines 89 

Factories ^ 155 

Railroads > 3 

City  fire  engine  houses 4 

School-houses 28* 

Churches 14 

Public  halls  and  buildings 15 

Printing  offices 9 

Green-houses 18 

Bakeries 0 

Barber  shops 18 

Planing  mills 3 

Machine  and  blacksmith  shops 13 

Markets 8 

Banks 6 

Photographers 6 

Public  and  drinking  fountains 7 

Motors 7 

laundries 4 

Reservoirs 4 

Foundry     1 

Private  fountains 16 

Gas  works 1 

Steam  heating  works 1 

Old  Ladies'  Home 1 

atyHaU 1 

Almshouse 1 

Post  Office 1 

Hand  hose 1157 

Fire  hydrants 497 
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STATEMENT 


6HOWINO   THE    NUMBER    A.ND    KIND    OF     FIXTURES     CONTAINED 

WITHIN   THE    PREMISES   OF    WATER-TAKERS    TO    DEC.    31, 

1882,   COMPARED    WITH   THE    PREVIOUS    TEAR. 


Kind  of  flxturen. 


FaucetR 

Bath  tuba . . . 
Water  (closets 

Urinals 

Eland  hose  . . 


18R1. 


9485 

532 

1552 

56 

1029 


1882. 


10905 

578 

1943 

70 

1157 


Increase- 


1420 

46 

391 

14 

128 
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STATEMENT 
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COST  OF  THE   WORKS  TO  JANUARY   1,   1883. 

Breed's  Fond  and  land $37^14  51 

Birch  Pond  and  land 43,640  07 

Pipe  conduit  and  riglit  of  way *   43,785  98 

Reservoir    and  land    ..-.. 131,482  3§ 

Force  main  and  land 24,614  00 

Engine  house  and    land   56,400  04 

Engine  aad  boilers 63,444  73 

Mains,  hydrants  and  gates 519,337  76 

Services  and  court  mains 137,145  16 

Meters : 5,964  74 

Workshop  and  stable 1,785  99 

EngineeHug 8,564  99 

Tubular  wells 6,223  96 


Total 81,080,203  41 

CREDIT. 

By  amount  received  for  extra  pipe 42,303  31 

Net  cost  of  the  works - 81,037,900  10 


Report  of  the  Superintendent. 


Son,  JSdwin  WiOden,  PremdeiU  of  the  PiMia 
WaJber  Board: ' 

SiBt-lB  oompUimce  With  tfi^  City  Ondmnice. 
I  refifiectfdlly  snbmit,  herewkh,  the  flniraal  report 
of  the  Superintendent^  for  tl^  jretr  cxi^b^  I>ec.  81, 
1882. 

On  the  first  <^  January,  1882,  the  poiKb  coh!- 
tained  a  large  eurplns  Of  water,  supplied  to  tibem 
from  the  excessive  rains  of  the  previous  year,  willi 
an  average  rainfall  in  the  early  months  of  the  past 
year,  and  very  favorable  couditions  for  collecting 
a  large  percentage,  they  were  both  filled  by  the 
last  of  May,  and  16,832,844  gallons  were  wasted 
over  the  flash  boards ;  making  a  total  waste  in  the 
last  two  years  of  57,791,596  gallons,  against  77,- 
163,288  gallons  pumped  into  Breeds  Pond  from 
the  tubular  wells  in  1880  and  1881 ;  the  difference, 
19,371,692  gallons  was  the  quantity  which  the 
ponds  lacked  of  being  filled  by  the  rainfall. 

The  only  work  done  at  Breed's  Pond  this  year  is 
the  cleaning  of  the  margin  of  the  pond  by  the  re- 
moval of  a  quantity  of  stumps  that  had  been  loose- 
ned by  the  ice  and  afterwards  drifted  ashore,  and 
capping  the  retaining  wall  of  the  road  at  the  head 
of  the  pond.  No  outlay  has  been  made  at  Birch 
Pond  this  year.     The  supply  to  the  city  has  been 
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of  interest  in  connection  with  the  means  of  the  citv 
to  supply  the  increasing  demand.  In  1876  by  the 
use  of  meters  in  all  places  where  large  waste  was 
liable  to  occur  in  connection  with  a  system  of  house 
inspection  Cfommenced  at  that  time,  the  consump- 
tion was  reduced  to  a  minimum.  The  proportion 
of  consumers  deduced  from  the  number  of  families 
supplied  was  47.38  per  cent,  of  the  whole  popula- 
tion. In  1879  the  proportion  of  consuiAers  to  the 
population  had  risen  to  60.61  per  cent.  The  in- 
crease in  consumption  for  the  3  years  was  16.87 
per  cent,  and  the  increase  in  receipts,  exclusive  of 
the  amount  paid  by  the  city  for  hydrant  service, 
$12,924.35,  or  25.40  per  cent,  the  increase  in  the 
number  of  services  was  704  or  20.56  per  cent,  and 
the  increase  in  the  number  of  families  1484,  or  40.- 
84  per  cent.  The  next  3  years  brings  us  to  1882 
when  the  proportion  of  consumers  to  the  whole 
population  has  risen  to  72.11  per  cent,  the  increase 
in  oonsumption  but  19.39  per  cent,  and  the  increase 
in  receipts,  exclusive  of  the  amount  received  for 
h\  drant  service,  has  been  821,488.86,  or  33.()8  per 
cent,  the  increase  in  the  number  of  services,  1312 
or  31.79  per  cent,  and  the  increase  in  the  number 
of  faniilies  supplied  2016,  or  39.40  per  cent.  From 
this  statement  it  will  readilv  be  seen  that  the  ratio 
1)1*  increase  in  receipts,  has  been  nearly  double  and 
the  ratii>  of  increase  in  families  more  than  double 
tluMWtio  of  increase  in  consumption;  showinjr 
clearlv  that  the  economv  of  our  citizens  in  the  use 
tjflhe  public  supply  is  beyond  that  of  most  other 
(Mlies,  and  that  the  economy  practised  is  what  has 
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hitherto  saved  us  from  a  water  famine.  With  our 
rapidly  increasing  population  and  the  increasing 
demand  for  water,  even  this  economy  cannot  save 
us  much  longer. 

In  the  last  4  years  the  consumption  of  water  has 
exceeded  the  avilable  amount  received  into  the 
ponds  from  the  rainfall  by  663  million^  of  gallons 
and  in  1882  the  excess  of  consumption  above  the 
available  rainfall  was  75  millions  of  gallons.  For 
the  coming  year,  unless  we  have  a  large  rainfall, 
the  ponds  will  hardly  afford  a  sufficient  supply  and 
the  deficit  will  have  to  be  obtained  from  the  Tubu- 
lar Wells.  With  a  rainfall  similar  to  that  of  1880 
the  Tubular  Wells  will  hardly  afford  a  sufficient 
quantity  to  meet  the  deficiency. 

In  view  of  all  these  facts  it  must  be  evident  to 
every  reflecting  man  that  the  danger  of  a  water 
famine  is  imminent  and  that  immediate  steps  should 
be  taken  towards  increasing  the  supply.  Espec- 
ially is  this  the  case  in  view  of  the  fact  that  one 
working  season  at  least,  must  be  consumed  in  the 
necessary  work. 

The  recent  reports  of  the  growth  of  the  city, 
published  in  the  papers,  show  that  a  population 
equal  to  the  total  population  of  the  Town  of 
Swampscott,  is  being  added  to  the  city  each  year. 
If  these  estimates  are  correct,  in  two  or  three  years 
at  the  farthest,  all  our  present  sources  of  supply 
will  be  inadequate  to  supply  the  demands  that  will 
be  made  upon  them. 

TUBULAR   WELLS. 

At  the  Tubular  Wells  everything  remains  as  at 


^ '--•  r.     T:  "  ■.:»^  "ir^*     r  -.riilv  the  flow 
":l-=*..  ••  n*l«-Tis  ia.'-r:  -ino*- rhat  time  the 
rf  n  "nr  7r  •'•£  iiL*i  'e-a    iainr.t-'i  up  and  kept 
^uTT-  -zr  '. — •'    ^'  '-'''   ^'  "  -    *^^^*  n«>   nieasure- 
»23  -iii^ii  7r  -aAc-n.     "r:*r  :•  i.^-r  and  pump  have 
---•T--1— -  •Tirri  :•  »•  iii'i  ir-r  7»?adv  for  •service. 
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— -  -T  ^rTr-:c  :Ji»fz:  :ill  i  more  substantial 
^aa^  -^  :»ft:i:ie:  j.i^>a^le. 
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"^  '^      ♦.    -'t  r.:i'i  fallen  off  sli^ditlv  from  jnv- 

^,^^  ;;;;  ;:i  T^art  to  the  jioor  (luality  of  coal 
^  :  '*-•    "'•■<   half  of  the  vear,  and   in    part 

*    '    ^  -,  *'^^  want  of  an  overhaul.     It  has  now 
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been  running  ten  years  with  an  average  cost  for 
repairs  of  not  nuich  over  $10  per  year,  and  some  of 
the  parts  are  getting  a  little  worn.  It  cannot  have 
a  thorough  overhaul  until  a  new  pumping  engine 
is  proeiu'ed,  as  we  have  nothing  now  which  can 
supply  its  place,  and  in  case  of  accident  we  should 
be  placed  in  a  very  unpleasant  position. 


PIPES. 

During  the  year  there  has  been  laid  in  38  diflTer- 
ent  streets  21,0S4  feet  of  distributing  mains  vary- 
ing in  size  from  4  to  12  inches,  1G17  feet  of  4  and 
6  in(fh  cast-iron  pipe,  and  106  feet  cement  lined 
pipe  has  been  hiid  in  the  cemetery,  and  2588  feet 
of  smaller  sizes  has  been  laid  in  13  courts  as  mains, 
making  a  total  of  4  miles,  4,275  feet.  54  gates  and 
44  hydrants  have  been  set  in  connection  with  the 
new  pipe  laid.  The  number  of  services  put  in  this 
year  is  491  of  an  aggregate  length  of  20,582  feet, 
making  the  total  length  of  all  sizes  of  pipe  laid, 
8  miles,  3,737  feet.  In  trenching  for  pipes  more 
than  1700  linneal  feet  of  ledge  has  been  excavated. 
In  addition  to  the  ser\Mces  put  in  in  the  city,  three 
services  have  been  put  in  in  East  Saugus  at  the 
expense  of  the  persons  ordering  them,  four  services 
not  put  in  by  the  city  have  been  taken  up  and  re- 
newed, six  services  have  been  lowered,  and  four 
have  been  extended  at  the  cost  of  the  owners;  137 
leaks  on  pipes  of  all  sizes  have  been  repaired,  three 
new  hydrants  have  been   set  in  place  of  old  ones 
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taken  up,  and  thirty-seven  have  been  repaired  dnr* 
Tag  the  year.  Two  hundred  and  twenty-eight  new 
stop  boxes  and  thirty-three  new  gate  boxes  have 
been  set  to  replace  that  number  of  old  and  decayed 
boxes,  sixteen  new  meters  have  been  set,  and 
twenly-five  have  been  taken  out,  cleaned  and 
repaired  and  re-set. 

Annexed  please  find  the  usual  tables  of  work 
done,  engine  record  and  cost  of  pumping,  rainfall, 
consumption  of  water,  standing  of  the  ponds,  &e., 
and  the  meteorological  record  for  the  year. 

All  of  which  is  rei^ctfully  submitted, 


Danibl  Wai-dbn", 


*Viif»0riiilai4ifMl. 
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taken  up,  and  Uurty-seven  have  been  repaired  dnr^ 
rag  the  year.  Two  hundred  and  twenty-eight  new 
stop  boxes  and  thirty-three  new  gate  boxes  have 
been  set  to  replace  that  number  of  old  and  decayed 
boxes,  sixteen  new  meters  have  been  set,  and 
twenly-fire  have  been  taken  ont,  cleaned  and 
repaired  and  re-set. 

Annexed  please  find  the  nsual  tables  of  work 
done,  engfine  record  and  cost  of  pumping,  rainfall, 
consumption  of  water,  standing  of  the  ponds,  Ac, 
and  the  meteorological  record  for  the  year. 

All  of  which  is  respectfully  submitted, 

Daniel  Walves, 

Snperimtem^mt, 
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TABLE   II. 

'SHOWING  THE  OONSmiPTION  OF  WATER  FOB  THK  TXAB 
ENDING  DECEMBEB  81,   1883, 
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TABLE    IV. 

fiirOWING  THE  DEPTH  OF  WATER  IN  THE  ["OSDS  FOR 
EACH  WEEK  DURING  THE  YEAR  1882. 


'I 

E 
I 
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TABLE    V. 

SHOWING  THE  RAINFALL   AT  THE    PUMPING    STATION 
FOR  THE   YEAR   1882. 


I  11 
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TABLE    VI.— Continued. 


Name  of  Court. 


Mace  Place,  from  Breed  St 

Shepard  Place,  from  Shepard  St. . 

Deer  Grove,  from  Ocean  St 

Essex  Place,  from  Essex  St 

Deimison  Av.,  extension  to  Gage's 

Court 

Duke  St.,  f rom  Jefterson  to  Adams 

Street  

Prince  Street,  from  Jefterson  to 

Adams  Street 

< -ollins  Ct.,  from  Logan  Street  .  • . 
Fremont  Ct.,  from  Fremont  St  . .  • 

Orrin  Ct.,  from  Linden  St 

Railroad  Ct.,  from  South  St.  Ct.  .-, 

South-Street  Ct..  extension 

Libbv  a 


Total 


Size  of  Pii)es. 


239.11 
146.6  \ 
337.2 


236.4 

236.0 
204,4 
177.10 


1.578.1 


1  1-2 


32.8 

95.3 
125.8 

164.5 


207.6 
38.2 


663.8 


1  1-4 


C59.0 


1(»0.8 


229.8 


44.2 


'2.8 


116.10 


Total  extension  in  1882 4  miles,  4,275.5  feet. 

Previously  laid 60  miles.  1,930     feet. 

Total  pii)e  laid  to  January  1 ,  1883 65  miles.  925      feet . 

Total  pipe  laid  in  Saugus 1  mile,  'iSO     feet. 

Total  pipe  laid  in  Swampscott •  1778      feet. 

Total  i)ipe  laid  in  connection  with  the 

works 6(»  miles.  3,233  feet. 
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TABLE    VII.— Continued. 

SHOWING  THE  LOCATION  AND  SIZE  OF  GATES 

SET  IN   1882. 


street. 


Essex 

Elizabeth 

Elizabeth 

Elizabeth 

Hoi  lings  worth 

Laurel  

Locust 

Lynnfield 

Munroe 

Park  Place  .  • . 


Pratt 


Raddiu^sCt 

.Strawberry  Av. 

Wnverly 

Western  Av 

Webster 

WilUovv 

Wilson 


Washington  . . . 


Locution. 


49  feet  S.  from  the  N.  line  of  Essex  St. 
o2i  ft.  W.  from  the  S.E.  cor.  of  Essex  and 

Cherry  Sts 

6  feet  N  from  the  S.  line  of  Elizabeth  St. 

2  feet  E.  from  the  E.  line  of  Linden  St 

10  feet  W.  from  the  cast  line  of  Elizabeth  St. 

3  feet  S.  from  the  N.  line  of  Court  St 

(>i  feet   S.  from  the  N.  line  of  Elizabeth  St. 

4  feet  W.  from  the  W.  line  of  Cottage  St, . . 

17  feet  N.  from  the  S.  lineof  Hollingsworth  St. 
On  the  line  of  the  E.  line  of  Roekaway  St. . 

18  feet  W.  from  the  E.  line  of  Laurel  St. 

1  ft.  S.  from  the  S.  line  of  Boston  St 

16  feet  N,  from  the  S.  line  of  Locust  St. 

On  the  line  of  the  W.  line  of  Chestnut  St. . . 
153  ft.  W.  from  the  E.  line  of  Lynnfield  St. 

23i  feet  N.  from  the  N.  line  of  Boston  St. . . 
25  feet  N.  from  the  S.  line  of  Munroe  St. 

1  ft.  W.  from  the  E.  line  of  Washington  St. 
14  feet  E.  from  the  W.  line  of  Park  Place 

li  feet  N.  from  the  N.  line  of  Henry  Av... 
30  feet  N.  from  the  S.  line  of  Pratt  St. 

U  ft.  W.  from  the  W.  line  of  Lynnfleld  St.. 
16i  feet  E.  from  the  W.  line  of  Kaddin's  Ct. 

On  the  line  of  the  N.  line  of  Boston  St 

1(>  ft.  S.  from  the  N.  line  of  Strawberry  Av. 

3  feet  W.  from  the  VV.  line  of  Frankly n  St.. 

14  feet  N.  from  the  S.  line  of  Waveriy  St. 

2  ft.  W.  from  the  W.  line  of  Bulfinch  St.... 
'2bh  ft.  N.  from  the  S.  line  of  Western  Av. 

7  ft.  E.  from  the  E.  line  of  Chatham  St 

19  feet  S.  from  the  X.  line  of  Webster  St. 

On  the  line  of  the  E.  line  of  Chatham  St — 
4  feet  E.  from  the  W.  line  of  Willow  St. 
17i  S.  from  the  S.  lineof  Dickson's  building. 

15  feet  W.  from  the  K.  line  of  Wilson  St. 

1  ft.  N.  from  the  \.  line  of  HoKworth  St.. 
33  fl.  W.  from  the  E.  line  of  Washingt<m  St 
On  the  line  of  the  S.  line  of  Boston  St 


Size 
lii<^e«. 


6 
4 
4 
4 
6 
4 
0 
6 

10 
4 
G 

4 
4 
6 
« 
8 
(> 
10 
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TABLE   VIII. 

SHOVVINC;  THE   NUMBER  AXD    LOCATIOX   OF  HYDRANTS 

SET   IN   1882. 

Street.  Location. 

APtor  Hill  Av 240  feet  E.  from  Uollingsworth  St. 

Astor  Hill  Avenue Corner  A(^orn  St. 

Bacheller 45  feet  N.  from  Auburn  St. 

Berkley 30  feet  N.  fi'oni  Saugus  Branch  R.  R. 

Boston 270  feet  E.  from  Washnigton  St. 

Boston 75  feet  E.  from  Grant  St. 

Boston 390  feet  E.  from  Grant  St. 

Boston Opposite  the  E.  entrance  to  Cemetery. 

Buffuui  Avenue Opposite  Grover  St. 

Buttiim  Avenue 20  feet  W.  from  Bay  View  Ave. 

Bulfinch 360  feet  N.  from  Waverly  St. 

Brookline Corner  of  Brookline  C-ourt. 

Brookline 210  feet  E.  from  Brook  St. 

Brookline Corner  of  Empire  St. 

Brookline 300  feet  E.  from  Empire  St. 

I^rookline Corner  of  Eastern  Ave. 

Camden 400  feet  W.  from  Ida  St. 

Camden  .^ 400  feet  E.  from  Cooper  St. 

(Camden .' Corner  of  Cooper  St. 

Central  Avenue Corner  of  Munroe  St. 

Cedar 410  feet  N.  from  Boston  St. 

Clinton 200  feet  N.  from  Birch  St. 

Court 250  feet  W.  from  Cottage  bt. 

Elizabeth 170  feet  W.  from  Cottage  Street. 

Glenwood 70  feet  W.  from  President  St. 

Glenwood 475  feet  W.  from  President  St. 

Groveland .Corner  of  Empire  St. 

Groveland 185  feet  E.  from  Brook  St. 

Hollingsworth 305  feet  E.  from  Rockaway  St. 

Hollingsworth Corner  of  Wilson  St. 

Holyoke 325  feet  E.  from  Raddin's  (/ourt. 

Jefferson • Corner  of  Duke  St. 

Laurel 440  feet  S.  from  Boston  St. 

Laurel 900  feet  S.  from  Boston  St. 

Lilly Corner  of  Adams  St. 

Lilly 350  feet  S.  from  Adams  St. 

Locust 420  feet  W.  from  C'hestnut  St. 

Lynnfleld Corner  of  Auburn  St. 

Lynnfleld 100  feet  N.  from  Pratt  St. 

Munroe 225  feet  E.  Market  St. 

Pine  Grove  Cemetery Junction  of  Poplar  and  Locust  Av. 

Pratt ! Corner  of  Bailev  St. 

Raddin's  Court 400  feet  N.  from  Boston  St. 

Strawberrv  Avenue 330  feet  W.  from  Franklin  St. 

Number  of  Hydrants  set  in  1882 44 

Previously  set 454 

Number  of  Hydrants  set  to  Jan.      1883 498 
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March  ' 

April I 

May I 
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August I 

September | 
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November 

December  
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HETEOKOLOOrCAL  RECORD   FOR   FEBRUARY,  188a. 


Montbly  ranges 

MoiithlT  DlCUIl 

Montlily  rniiir.ill.. 
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KKTSCntOLOGICAL  BEOOBD  FOB  HABOH,  1881. 


I 


Motiilily  range 40^ 

Monthly  mean 34'^.77 

Miinthly  rninfiili 2. 
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METEOROLOGICAL  RECORD  FOB  APRIL,  1883. 
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ME'raOHOI-OGECAl.  RECORD    FOR  JUNE,  1883. 


Monthly  range » 41"^  .5 

Moiithlv  mean ''■> 

Monthly  Railifull 
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HBTBOSOLOOICAL  BBOOBD  FOB  JULY,  IStt 


Monthly  ranjte 37^^ 

Monthly  mean 70° .83 

Monthly  rainfall 1 .7B 
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HE'rEOROrX)GICAI,  RECORD  FOR  AUGUST,  1882. 


Monthly  mnge 

Monthly  niFHn 

Monthly  riilntiill-- 


50  KiVOBT  OP  TUK  SUPlWDffTEHPBNT. 


HKTBOBOMXIICAL  BBCOHD    POR  BBPTBKBER,  1881. 


Monthly  range 36°  .0 

Monthlj  miKui G1 

MonUilj  fUiafall 
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METEOROIX)GICAI.  RECORD  n>R  OCTOBER,  IBS* 


Muntlilr  raoge 40°.5 

MonOily  mean SSMO 

Monthly  rainfall I  - 
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HEFBOHOLOOICAL  BEOOKD-FOR  NOVXHBEB,  188*. 


Monthly  range 45° J 

Montlily  mean 86°.07 

Uonllil]  I ainf nil 1, 
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HE'rEOBOIX)GK'AI.  KECURD  FOK  DECGHBER,  1)482. 


Monthly  mngo JS^'.OO 

Monthly  mean 28' 

Monthly  minfiill 


i 
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ANNUAL    REPORT 


OF  THE 


PUBLIC  WATER  BOARD 


Office  of  the  Public  Water  Board, 

January  ////,  1884.. 

To  the  City  Council  of  the  City  of  Lynn: 

In  presenting  to  you  the  Annual  Report  of  the  Public 
Water  Board,  we  have  to  say  :  That  the  Superintendent 
and  Registrar  have  covered  the  ground  so  fully,  and  stated 
so  clearly  the  present  condition  of  the  water  works,  and 
what  has  been  accomplished  the  past  year,  that  it  will  re- 
quire but  little  more  than  the  indorsement  of  their  reports 
by  the  Board. 

Suffice  it  to  say,  that  the  past  year  has  been  one  of  great 
labor,  and  has  given  the  Board  much  anxiety,  both  on  ac- 
count of  the  great  repairs  needed  on  the  old  works,  and 
new  supply  ordered  by  the  City  Government. 

You  will  see  by  the  Report  of  the  Superintendent,  of  last 
year,  that  he  stated  '*  that  all  things  were  in  good  condi- 
tion at  the  pumping  station.  The  engine  had  run  ten 
years  with  an  outlay  of  not  much  over  ten  dollars  a  year,  and 
might  now  want  some  slight  repairs,  as  some  parts  were  a 
little  worn."  But  upon  examination,  as  you  will  see  by  the 
Report  of  the  Superintendent,  the  house  was  found  so  leaky 


nsUT,   substantial  iron  pipes  that  will   Ktiind  any   pressure 
r,-,,mr..,1. 

^^nl  «ill  Sftf  by  thtrse  briet' statements,  and  the  full  report 
ot  the  SuiH-rintendent.  that  the  past  year  has  been  one  of 
;:re.u  iaN'r  and  an.sieiy,  and  while  the  Board  have  endeav- 
on-tf  111  laitlifiillv  disi.hariie  their  duty,  they  are  bound 
to  sax .  iliai  tlie\  ha\e  been  greatlv  aided  by  the  skill  and 
entrji\  i>f  the  Superintendent,  who  has  most  faithfully  per- 
lorined  his  ilut\  .      All  of  which  is 

Respectfully  submitted. 

JAMES    X.    BUFFl'M. 
JOSEPH    M.    ROWELL. 
A.    A.    DAVIS. 
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Report  of  the  Water  Registrar. 


Hon,  James  X,  Buffum^  President  of  the  Puhlie    Water 
Board : 

Dear  Sir: — In  accordance  with  the  requirements  of 
the  City  Ordinances,  I  hereby  present  the  Report  of  the 
Water  Registrar  for  the  year  ending  Dec.  31,  1883. 

services, 

Whole  number  of  services  Jan.  i,  1883,  ^^'^^  S'439' 
number  of  new  services  put  in  during  the  year,  550 ;  total 
number  to  Jan.  i,  1884,  5.989.  There  was  shut  off  dur- 
ing the  year  for  non-payment,  2  ;  let  on  again  by  payment 
of  rates  and  fines,  2  :  let  on  for  other  parties,  tlie  premises 
having  changed  hands,  2  ;  number  let  on  that  was  shut  off 
previous  to  1883,  2.  At  the  begining  of  the  year  there 
were  52  services  shut  off  and  premises  vacant.  There 
have  been  shut  off  during  the  year  by  request  or  for 
vacancies,  78 ;  let  on  again,  premises  re-occupied,  84 ; 
still  remaining  off  46. 

There  has  betjn  3  new  services  put  in  at  East  Saugus 
during  the  year,  making  the  whole  number  in  that  place  up 
to  Jan.  I,  1884,  59. 

The  ratio  of  increase  in  the  number  of  services  for  the 
last  eight  years  is  as  follows  :  — 

In   1876  .  .  6.54  per  cent.  In   1880  .  .    8.75  per  cent. 

1877  .  .  7.60    **       ''  1881  .  10.25 

1878  .  .  6.14    "       "  1882  .  .    9.92 

1879  .  .  6.04    ''       "  1883  .  10.80    ** 
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More  attention  has  been  paid  to  the  inspection  of  tfie 
fixtures  of  water  takers  this  year,  and  the  results  bear  out 
the  recommendation  of  the  former  Registrar,  that  one  inspec- 
tor cannot  examine  all  of  the  premises  of  the  water  takers, 
and  it  is  doubtful  if  two  inspectors  could  thoroughly  per- 
form this  duty,  and  see  that  fixtures  leaking  and  out  of  re- 
pair were  put  in  proper  condition.  In  August  the  Board 
elected  an  office  assistant,  which  relieved  the  inspector  of 
all  office  work,  and  his  whole  time  was  then  devoted  to 
inspecting.  The  results  speak  for  themselves;  94  water- 
closets,  7  urinals,  23  bath  tubs,  342  faucets,  22  hose  cocks, 
12  engines  and  boilers,  were  founci,  which  had  never  been 
previously  reported,  for  the  most  of  which  bills  were  pre- 
sented and  paid.  A  large  number  of  leaky  fixtures  were 
found,  the  owners  notified,  and  were  attended  to  at  once. 
So  that  no  service  has  been  shut  off  during  the  year  for 
non-compliance  with  the  rules  and  regulations  iii  this 
respect. 

I  would  most  respectfully  call  the  attention  of  the  Board 
to  the  Tact  that  one  inspector  cannot  examine  all  the  fixtures 
ot"  water  takers  in  the  citv,  each  year,  and  to  obtain  all 
rates,  properly  belonging  to  the  city,  as  well  as  to  check  the 
waste  of  water,  would  seem  to  warrant  a  thorough  inspec- 
tion of  all  fixtures  each  year. 

RECEIPTS   FOR   THE   YEAR    1883. 

|''or  the  use  of  water  for  all  purposes $98,816  08 

l''oi  Ihu's  —  shuttinjj  off  and  letting  on 4  00 

r«ir   \<i'\\\ 20  00 

I'Nm  Sunnnonsos 95  80 

^ $98,935  88 

I '01  rslra  pipe,  labor,  etc 2,029  67 

Total   receipts $190,965  55 

All  ol'  which  has  been  paid  into  the  city  treasury,  and  the 
'rrctt8urer*9  receipts  taken  therefor. 
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There  is  due  on  ordinary  water  rates,  $583.17  ;  on  meter 
rates,  $3*515.73  ;  on  account  of  extra  pipe,  $208.16. 


EXPENDITURES  FOR    1882. 

Salaries  and  office  expenses $3,829  76 

Repairs  on  services  and  meters 3»^3  35 

Repairs  on  boilers 866 

Repairs  on  mains,  hydranU  and  gates 955  03 

Repairs  on  engine  house 819  15 

Pumping,  wages,  coal,  oil,  etc 6,841  46 

Stable  and  work  shop i  ,270  00 

Tubular  Wells 3,528  23 

Repairs  on  Engine ••••....  510  36 

Total  maintenance $21,456  14 


CONSTRUCTION. 

Services  and  court  mains $9>oo5  63 

Mains,  hydrants  and  gates 30*873  29 

Meters 799  57 

Birch  Pond  (Otis  execution) 2,000  25 

Tubular  Wells 1,09050 

New  engine,  as  per  contract 6,800  00 

New  supply 48,213  17 

Labor  and  material  on   new  engine,    including 

foundation,  connections,  etc i)755  ^S 

Total  construction $100,537  ^ 


COMPARATIVE   STATEMENT  OF  REVENUE   FOR   1883. 

Amount  collected  in  1883 $9S«935  ^ 

Due  and  uncollected 4^309  06 

$103,244  94 

Deduct  the  amount  due  at  beginning  of  year. . . .  4»35i  40 

Revenue  for  1883 $98,893  54 

Revenue  for  1882 94t4I9  52 

Increase  of  revenue  for  1883 $4*472  02 
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STATEMENT 

SllOWLN(»    THK     NIMHHR     OF     FAMILIKS.     DWKI.LINCiS.     STORES.     FACTORIES, 
ETC..    SIPPLIEI)    WITH    CITY    WATER    FOR    1S83. 

Dwellincjs 5,338 

Faniilich 7'942 

Boardinjf  1  louses 92 

Hotels II 

Stores  and  Shops 439 

Offices 148 

Restaurants  and  saloons 67 

Stables 250 

Stationary  steam  cnj^ines 115 

Railroads 3 

Citv,  five  enjijine-houses 4 

School-HouNes 29 

Churches 16 

Public  halls  and  buildiui^s 15 

Printing  offices 9 

Green  houses 20 

Bakeries 9 

Barber  shops 18 

Plaininj;  mills 4 

Machine  and  blacksmith  shops 14 

Markets 8 

Banks , 6 

Photojjraphers 6 

Public  and  drinking  fountains 8 

^lotors 10 

Laundries 4 

Reservoirs 4 

Foundrv  i 

Private  fountains 16 

Gas  works 

Steam  heatinjj  works 

Old  Ladies'  I  lome 

City  Hall I 

Cit\*  Hospital 

Alms  House 

PoRt  Office 

Hand  Hose i  .206 

Fire  Hjrdrants 527 


FrMiiJaan>t7  t.  iSSi.  to  Janittiyii  iSto..—..' So>967  J6 

From  January  i,  1883,  to  Januaij  I,  iSfts-- 94^9  5^ 

Froii)jBnu«r7  t,  1883,  to  Januaiji,  iSSf 98>93S  8B 


Total $Sio.99ft>8 
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STATEMENT 


SHOWING    THE   NUMBER   AND   KIND   OF   FIXTURES   CONTAINED   WITHIN    THE 
PREMISES   OF   WATER  TAKERS   TO   DEC.    31,    1883,    COMPARED 

WITH   THE   PREVIOUS   YEAR. 


Kind  of  Fixtures 


Faucets 

Bath  tubs 

Water  closets : 

Urinals 

Hand  hose 


iSSa. 

1883. 

10,905 

13.209 

578 

670 

i»943 

2,18s 

70 

82 

1*157 

1,206 

Increase. 


2,304 
92 

242 

12 

49 


r\ 
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DETAILED   STATEMENT   SHOWING   COST   OF  THE 

WORKS  TO  JAN.    i,    1884. 


Breed's  pond  and  land $37^814  51 

Birch  Pond  and  land 45.640  32 

Pipe,  conduit  and  right  of  wa v 43'785  98 

Reservoir  and  land   131,482  30 

Force  main  and  land 24,614  00 

Engine  house  and  land 56,400  04 

Engine  and  hoilers 7'  '9S>S  00 

Mains,  hydrants  and  gates 550,210  92 

Service  and  court  mains    146,150  78 

Meters 6,764  31 

Workshop  and  stable i  ,785  99 

Engineering .* 8,564  99 

Tubular  wells 7»3i3  79 

Total  cost 

Bv  amount  received  for  extra  pipe,  labor,  etc. . . 

Net  cost  of  works,  not  including  new  supply*. 


$1,132,525  93 
44.332  98 

$1,088,192  95 
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Report  of  the  Superintendent. 


To  Han.    Jmmes  N.  Bujfwm^  Prendmt  pf  Lynn  PuUic 
Water  Board  i 

Sm :  —  I  would  respettiiiUy  tubtmt  the  Report  of  the 
Superintendent  for  the  year  ending  Dec.  31 »  x883« 

The  ponds  at  the  beginning  of  the  year  €X>ntained  but  a 
small  supply  of  water,  (9X9672,000  gallons  in  both.)  The 
very  smaU  amount  of  rainfall  of  the  previous  year,  and  die 
very  large  increase  of  consumpdcMi,  having  reduced 
the  supply  to  but  90  days*  consumption,  and  this  at 
a  period  of  the  year  when  but  little  water  could  be  expected 
from  the  water  shed,  and  there  being  but  very  litde  snow 
on  the  ground,  the  pond  did  not  fill,  and  at  the  first  of  May 
Breed's  pond  had  but  15  feet  7  inches  of  water,  and  Birch 
pond  but  9  feet  and  6  inches,  only  181,000,000  gallons  of 
water  with  which  to  supply  the  city  for  the  coming  sum- 
mer. This  small  supply,  supplemented  by  what  water  has 
been  pumped  from  the  tubular  wells,  and  the  exceedingly 
small  amount  of  rainfall,  has  furnished  thus  far  what  water 
has  been  used  in  the  city,  and  is  a  very  gratifying  evidence 
of  great  economy  in  the  use  of  water  as  compared  with  its 
use  in  other  cities.  No  work  has  been  done  at  Breed's 
pond  except  grading  the  road  at  the  upper  end  that  was  not 
completed  last  year. 

At  Birch  pond,  the  scheme  for  an  additional  supply  made 
provision  for  raising  the  dam,  and  doing  other  work  there. 
It  was  not  thought  advisable  to  spend  any  labor  about  the 
pond. 


} 


REPORT    OF    THE    SUPERINTENDENT.  I5 


On  September  4th,  the  City  Council  directed  the  Water 
Board  to  clean  Birch  pond  by  burning,  ** provided  it  can  be 
satisfactorily  done  at  an  expense  not  exceeding  $4,000.00." 
But  as  no  one  could  be  found  willing  to  undertake  it  for 
that  sum,  it  was  not  attempted. 

Some  few  experiments,  looking  to  the  removal  of  the 
stumps  by  blasting  w^ere  made,  but  were  not  very  satisfac- 
tory. Water  was  used  from  Birch  pond  until  July  ist,  when 
it  was  shut  ofl\  having  become  too  foul  for  use  from  the 
muacculation  of  Alga?  in  the  water.  At  this  time  there  was 
but  7  feet  2  inches  of  water  in  the  pond.  The  water  from 
Breed's  pond  has  been  of  good  quality,  and  not  much  af- 
fected by  the  Algje,  owing  probably  to  the  cold  water  from 
the  tubular  wells,  which  was  pumped  into  it. 

The  consumption  from  both  ponds  has  been,  568,660,447 
gallons,  of  which  144,233,861  gallons  has  been  obtained 
from  the  tubular  wells,  and  was  pumped  to  Breed's  pond, 
and  from  there  supplied  to  the  pumping  station.  Increase 
of  consumption  over  that  of  1882,  17,231,540  gallons. 

THE     RESERVOIR 

Is  in  good  condition,  and  has  required  no  repairs  this  year. 
A  new  iron  door  has  been  made  for  the  gate  house,  as  the 
wooden  one  had  become  of  no  use  except  as  a  target  for 
the  many  amatuers  who  wished  to  try  their  rifles  upon  it.  Ice 
has  moved  the  rip  rap  stones  about  high  water  mark,  which 
will  probably  have  to  be  replaced  in  the  Spring. 

THE    PUMPING    STATION 

Is  now  in  good  repair.  Early  in  the  Spring  it  was  found 
that  in  order  to  prevent  damage  to  the  engines  and  boilers 
it  would  be  necessary  to  renew  the  covering  on  the  flat 
parts  of  the  roof  of  both  pump  and  boiler  houses.    This  was 


priation  of  $9,000  and  a  contract  was  made  with  the  Dean 
Steam  Pump  Co.,  for  a  3,000,000  .pump,  and  with  Mr. 
Davidson,  of  Lynn,  for  the  necessary  foundation.  Work 
was  commenced  at  once  and  pushed  with  all  speed  till  July 
i8th,  since  which  time  it  has  pumped  all  the  water  furnished 
to  the  city. 

A  thorough  test  of  the  pump  was  made  before  acceptance 
of  the  pump  by  the  Board,  a  report  of  which  is  annexed  to 
this  report. 

The  whole  cost  of  the  pump,  including  foundations,  con- 
nection to  the  twenty  inch  force  main,  (which  was  done  by 
the  employes  of  the  Board)  and  all  gates  and  piping  com- 
plete, was  $8,455.00, 

It  is  a  very  beautiful  machine,  and  in  both  duty  and 
capacity  exceeds  the  amount  guaranteed  by  riie  contractor. 

The  cylinders  and  all  parts  attached  to  them  of  the  old 
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engine,  was  sent  to  the  I.  P.  Morris  Co.,  at  Philadelphia, 
and  new  ones  with  patent  expansion  joints  have  been  made 
and  are  now  being  put  in  at  the  pumping  station. 

This  will  make  the  plant  nearly  perfect,  all  that  is  needed 
is  another  boiler,  as  should  anything  happen  to  those  now 
in  use,  we  should.be  unable  to  continue  pumping  till  one 
could  be  provided.  They  have  been  in  use  ten  years,  and, 
although  they  are  in  good  order,  they  may  give  out  at  any 
time. 

The  parts  of  the  Leavitt  pump  not  sent  to  Philadelphia 
have  been  thorough W  overhauled,  the  air  pump  rebored 
and  new  piston  and  valves  fitted.  The  piping  has  been  re- 
newed with  brass  pipes,  and  a  new  injection,  connecting 
directly  with  the  influent  pipe  of  the  pump  well  put  in, 
some  changes  have  been  made  in  the  valve  motion,  so  that 
when  complete  it  will  be  better  than  when  new,  and  we 
mav  look  for  an  increased  dutv^ 

TUBULAR   WELLS. 

The  low  stage  of  the  water  in  the  ponds,  in  January  of  this 
vear,  made  it  absolutelv  necessarv  that  every  means  of  ob- 
taining  water  should  be  used,  and  therefore  pumping  at  the 
tubular  wells  was  commenced  January  23d,  and  continued 
twelve  hours  per  "day,  till  April  nth,  when  the  time  was 
increased  to  twentv-four  hours,  and  has  so  continued  till  the 
present  time,  with  but  few  interruptions  for  repairs  on  the 
pump  and  boiler. 

The  yield  trom  this  source  was  at  the  rate  of  388,191 
gallons  per  day  of  twenty-four  hours. 

This   yield    it   was   thought   could    be     increased,    and 

authority  was  obtained  from  the  City  Council,  August  28th 

to  put  down  other  wells,  and  a  contract  was  made  with  Mr. 

J.  C.  Coats  to  put  down  one  6  inch  well,  on  Bridge  street ; 

this  was  connected  with  the  pump  on  Boston  street  by  700 
2 
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feet  of  6  inch  pipe.  This  increased  the  yield  of  water  to 
618,000  gallons  when  pumping  twenty-four  hours  per  day. 

The  well  is  71  feet  deep,  running  down  through  58  teet 
of  solid  clay  and  13  feet  of  water  bearing  gravel. 

The  water  remains  at  the  depth  of  22  feet  from  the  sur- 
face, varying  but  an  inch  or  two  as  the  pump  is  run  fast  or 
slow.  The  total  amount  obtained  from  the  wells  is  144,233,- 
861  gallons.  A  very  welcome  addition  to  our  water 
supply. 

DISTRIBUTION    PIPE. 

There  has  been  laid  during  the  year  20,408  feet  of  dis- 
tribution pipe,  4-inch  and  6-inch,  mostly  6-inch,  in  32  streets, 
including  2,376  feet  of  30-inch  pipe  Liid  in  Birch  Pond,  and 
4,252  feet  hiid  in  courts;  45  gates,  and  29  hydrants  have 
been  put  in,  including  the  eight  hydrants  ordered  by  City 
Council,  to  be  put  in  on  the  old  pipes  in  the  central  part 
of  the  citv,  four  of  which  are  8-inch  hydrants  with  inde- 
neiulont  i^ates.  l^hcse  wore  much  ncecknl  and  arc  a  <4rc*at 
improvciiKMU  on  llic  old  style  o\  hy(h*ants,  and  have 
received  tlie  approval  of  the  Board  of  Fire  Engineers. 

At  a  fire  that  occurred  on  Myrtle  street,  there  was  an 
insuthcient  supph  of  water,  and  on  investigation  it  was 
found  tiuit  when  the  tubular  wells  were  connected  with  the 
Im\<Ivmi  street  pipe,  and  thereby  shutting  it  otf  from  the 
reservoir  pressure,  no  compensating  connection  was  made, 
>o  that  the  \vlu>le  supply  lor  the  district  bounded  by  Suni- 
nur,  v.\uiaue  and  Myrtle  streets  was  received  through,  the 
(^iiuii  pipe  v»n  Summer  street,  alter  passing  through  Suni- 
!uer  Iv^  l>o>;ton  street,  and  over  the  Almshouse  hill,  a 
distance  ot   iwer  Jixx^  feet. 

I'pon  reconunendation  o\  the  Board  a  connection  was 
»♦*  '.ie  t'tvku  the  junctitui  of  Cottage  and  Waterhill  streets,  tn 
IvvnI.^**    >:rvet,    thus   dinibling   the    supply    to   that   section. 
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and  giving  greater  security  against  fire.  The  cost  was 
$550.  Ninety-nine  leaks  have  been  repaired  on  distribu- 
tion pipes  ;  26  new  gate  boxes  put  in  to  replace  those  rotted 
out,  and  37  hydrants  repaired. 

Damages  caused  by  the  bursting  of  the  water  pipes  on 
Oxford  and  Summer  streets  have  been  paid,  amounting  to 
over  $1100.00.  These  damages  are  liable  to  occur  at  any 
time,  and  no  precaution  can  be  taken  to  prevent  them.  All 
that  can  be  done  is  to  be  ready  to  shut  the  water  off  at  once 
as  soon  as  leaks  are  reported. 

SERVICES. 

There  has  been  547  new  services  put  in  the  past  year, 
and  three  in  Saugus,  which  were  paid  for  by  the  owners 
of  the  premises. 

Ten  old  services  have  been  renewed  and  lowered  on  ac- 
count of  regrading  streets. 

Six  hundred  and  sixty  new  service  boxes  have  been  pilt 
in  to  replace  rotten  ones.  The  boxes  now  used  are  believed 
to  be  the  best  in  use,  having  the  advantage  of  simplicity, 
durability  and  economy,  costing  less  than  any  other  in  use. 

There  has  been  a  great  deal  of  trouble  experienced,  not 
only  in  our  own  city,  but  in  others  using  cement  pipe,  caused 
by  the  rusting  up  of  the  pipe  where  drilled  for  the  corpora- 
tion cocks  and  thus  shutting  off  the  supply.  This  is  quite 
a  wide  spread  evil,  and  for  which  no  remedy  has  been 
devised.  The  only  way  is  to  dig  up  the  corporation 
and  drill  the  hole  out  again ;  this  is  costly  and  not  entire- 
ly satisfactory,  as  it  is  only  a  question  of  time  when  it  will 
fill  up  again  and  require  drilling  out.  One  hundred  and 
eighty-nine  services  have  been  treated  in  this  way  and  the 
number  is  still  increasing,  and  will  continue  to  increa^se  for 
some  years  to  come.  There  were  73  services  frozen  last 
winter  that  had  to  be  thawed  out  at  the  expense  of  the  city. 

I  would  respectfully  recommend  that  a  deposit  of  $2.00 
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be  required  of  aU  persons  requiring  their  service  pipe 
tfiawed  out,  to  be  refunded  if  the  fault  is  from  the  neglect 
of  the  Qty  employees,  and  retained  if  caused  by  die  neglect 
of  the  rfwner  or  occupant  of  the  premises.       . 

The  total  length  of  the  service  pipe  put  in  the  past  yc^ar, 
is  20,358  feet.  The  amount  received  for  extra  pipe  and 
labor,  is  $2,029.67. 

METERS. 

There  has  been  set  in  1883,  22  new  meters  and  two  have 
been  discontinued.  (  See  table  in  Registrar's  Report. )  This 
part  of  water  service  should  be  very  much  extended,  till  every 
large  water  consumer  in  the  city  should  be  served  by  meten 
Each  building  should  have  but  one  meter,  provided  by 
die  city,  and  for  the  care  and  correctness  of  which  the  city 
should  be  responsible. 

There  are  a  great  m^ny  kinds  of  meters  in  use,  but  the 
perfect  meter  is  yet  in  the  future.  Some  there  are  that  reg- 
ister quite  correctly,  but  so  retard  the  flow  of  water  that  a 
larger  meter  than  the  capacity  of  the  pipe  is  required,  and 
so  thev  become  costlv.  Others  work  well  where  the  water 
is  always  cold,  but  cannot  be  relied  on  if  the  check  valve 
of  the  boilers  they  supply  are  defective.  They  all  require 
constant  watching,  ^nd  often  stop  without  any  apparent 
cause.     There  is  a  wide  field  for  inventors  in  this  direction. 

INSPECTION. 

It  is  universally  acknowledged  by  all  who  have  given 
thought  to  the  subject,  that  nothing  is  so  condusive  to  econ- 
onn  in  the  use  of  a  water  supply,  as  a  rigid  and  faithful 
house  li>  house  inspection,  by  competent  and  honest  inspec- 
tors, who  are  fearless  in  the  discharge  of  their  duty,  and 
dilig«^'»^t  in  prosecuting  it. 


REPORT    OF    THE    SUPERINTENDENT.  21 


At  the  beginning  of  the  year  the  Board  were  fortunate  in 
securing  such  a  person,  and  a  rigid  inspection  has  been 
carried  as  far  as  possible  in  the  time  given  to  it. 

This  question  was  brought  before  the  public  some  time 
since  by  the  Registrar,  and  for  some  unaccountable  reason 
but  little  attention  seemed  to  have  been  paid  to  it,  and  the 
result  of  the  inspection  for  the  last  year  shows  the  actual 
need  of  a  solution  of  it. 

The  city  has  lost  every  year  more  than  the  salary  of  a 
competent  person,  to  say  nothing  of  the  large  waste  of 
water,  that  would  be  prev^ented  by  such  a  course. 

The  receipts  from  fixtures  reported  by  the  Inspector,  on 
which  no  rates  have  before  been  paid,  amount  to  $2,155.00, 
and  in  October  and  November  $469  more,  w^hich  will  be 
collected  in  April,  1884,  ^"^  this  for  but  one  year,  while 
fixtures  on  some  services  have  been  in  use  for  vears,  and 
not  been  paid  for  at  all. 

There  have  been  94  water-closets,  7  urinals,  23  bath-tubs, 
342  faucets,  22  hose  cocks,  12  engines  and  boilers  found 
by  the  Inspector,  bills  for  which  have  been  presented  and 
partly  paid.  46  water-closets,  65  faucets  and  i  yard  hydrant 
have  been  found  leaking,  and  have  been  repaired  by  the 
owners. 

NEW    SUPPLY. 

The  year  opened  with  anything  but  good  prospects  for  a 
good  year  for  our  water  supplies.  The  light  rain-fall  of  the 
past  year,  the  great  increase  of  services,  and  the  in- 
crease of  consumption  and  w^aste,  made  it  absolutely  nec- 
essary to  provide  an  additional  supply  of  water.  Soon 
after  the  beginning  of  the  year  steps  were  taken  by  the 
City  Government  to  obtain  authority  from  the  Legisla- 
ture to  take  the  waters  of  Saugus  River,  and  Hawkes 
and  Penny  Brooks  ;  and  after  numerous  hearings,  and  gen- 
eral delays,  permission  was  obtained,  and  the  City  Council, 


about  half  finished,  but  is  being  pushed  as  fast  as  the 
weather  permits.  The  whole  scheme  will  probably  be  finished 
in  time  to  catch  the  spring  rains  and  melting  snows,  and 
tht  supply  will  undoubtedly  be  ample,  and  of  excellent 
quality. 

Respectfully  submitted. 

JAMES    W.  LYON. 

Superinlen  den  I . 

Approved  in  Water  Board. 

Ja.mes  W.  Lyon,   Clerk. 
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REPORT  OF   TEST   OF   DEANE   PUMP. 


To  the  Lynn  Public    Water  Board: 

Gentlemen  :  The  undersigned,  having  been  appointed 
by  you  to  test  the  new  Deane  Pump,  would  respectfully  re- 
port that,  having  notified  the  contractors  that  we  would  test 
the  pump  by  a  twenty-four  hours'  trial,  on  the  same  condi- 
tions as  the  trial  of  the  Leavitt  Pump,  and  having  satisfied 
ourselves  that  the  capacity  of  the  Deane  Pump  was  fully 
up  to  the  guaranteed  capacity,  it  only  remained  to  test  for 
the  guaranteed  duty. 

This  is  a  horizontal  duplex  compound  engine  and  pump 
of  the  following  dimensions : 

Diameter  of  high  pressure  cylinder     .     .     i6  inches. 

Water  plunger  .         .         .         .         •     i7i      '* 

'*  '-     piston  rod  .  .         .3        " 

Actual  length  of  stroke    .         .         .         .       i  .99  feet. 

The  vacuum  pump  and  condenser  is  of  the  Independent 

pattern,  •^'  Deane's  Patent,"  of  the  following  dimensions  : 

Steam  cvlinder  ....  10  inches. 

Water  cylinder     .         .         .         .         .       14    *' 
Length  of  stroke      .         .         .         .  18    *' 

The  steam  was  supplied  from  the  old  boilers,  and  the 
contract  called  for  an  evaporation  equal  to  10  lbs.  of  water 
for  each  pound  of  coal  consumed,  without  any  allowance  for 
ashes  or  cinders,  and  consequently  was  the  basis  adopted. 

The  water  was  accurately  weighed  before  being  fed  to 
the  boilers  by  an  arrangement  of  casks  similar  to  that  used 
at  the  test  of  the  Leavitt  Engine. 

At  the  commencement  of  the  test  the  steam  was  70  lbs. 
in  the  boilers,  :-^  "  Jiis,  and  the  conditi(m  of  the  fires,  and 
hight  of  w^ater  in  the  boilers,  were  carefully  noted,  and  at 
the  end  of  the  trial  were  left  in  the  same  condition.  Obser- 
vations \vere  made  everv  thirtv  minutes  durinij  the  trial. 


length  of  stroke  makes  the  total  piston 

travel         ......  260.594  ^^*^^ 

Multiplied  by  237,  the  area  of  plunger, 

and  by  66.13,  ^^^  total  water  pressure, 

gtvt  the  work  done         .  .  .      4,084,240,197  ft.Ib 

The  water  in  each  cask  full  fed  to  the 

boiler  weighed  .  .  .  493  lbs 

Number  of  casks  used     •  .  .     134 

Total  water  fed  to  boiler      .  .  .       66.062 

Less  drip  from  steam  pipe       .  .  727 

Total  water  fed  to  engine     .  .  .  65.335  lbs 

Which  at  the  evaporation  of  10  lbs.  of 

water  for  i  lb,  coal  guaranteed,  gives 

the  total  of  coal  used         .         .  6,533.5  lbs 

4,084,240.107  foot  pound  ,  ,     - 

6S?3-5        lbs.  coal      ><  100=62,512.269  fool  pjunds. 
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For  lOO  lbs.  of  coal.  Which  is  the  duty  developed  by  the 
engine  during  the  test,  an  excess  of  over  4  per  cent,  above 
the  duty  guaranteed  by  the  contractor. 

The  boiler  evaporated  9.01  lbs.  water  for  i  lb.  coal,  which 
was  not  of  the  average  quality,  which  will  account  for  the 
low  evaporation,  and  the  arrangement  for  weighing  the  water 
made  it  necessary  to  use  water  at  5i^F  instead  of  iio^F, 
the  usual  temperature  of  the  feed. 

This  test  will  also  test  the  capacit)'  of  the  pump. 

Area  of  plunger         .         .  237  in 

Multiplied  by  length  of  stroke  23.9  " 
Gives  total  displacement  5664.3  "  divided  by  cubic 

inches  in  gallons  231=24.5  gals,  per  stroke 

Multiplied  by  4  for  revolutions  ^=  98  gals,  per  revl 
Multiplied  by  No.  of  revolutions  32738=3198324  gals 
Less  4  per  cent,  lost  action  =         3060,372  gals 

Pumped  to  reservoir  as  the  capacity  of  the  pump. 

Respectfully  submitted. 

Signed,  James  W.  Lyon,  Superintendent. 

W.  H.  Messinger,  Engineer. 
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TABLE  II. 

CONSUMPTION  OP  WATER  FOR  THE  YEAR  ENDING 
DECEMBER  31,   1883. 


■    THE    SUPERINTENDENT. 


TABLE  III. 


WATER  IN  BREEDS  AND  BIRCH  PONDS,  FOR  EACH  WEEK 
DIRING  THE  YEAR  1883. 
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TABLE    V. 


Tim*..n IEii.niK..,.'Ti.wiJ.... 

Empin |WilTi4»iH  ...ColuRiMii. 

ill^n.M.°!'.'.. '.'.." "I !|Nep(iini:'.',"!  Wuttlini' 'li 


Pumn iKiycuc Ti>  L']iiith;iui.. 

Willuira ,  End 

WiMimi  ;ive End  nf  nine' 

PiwCnivc Tiiplev End  

U'oidlBwn    'End  of  pipeEiid  of  slirit. 


Iliityxkr. iMiinlr 

Ri>dK<.T>l  ;l>c.*!l!|E>s.'l.'. 
Tiibul:irK<.-l]!'....'n<>»<.ii 

'"- 1— 

l.ilfht j\L-ptiin 


)o 

»:.. 

1 

8 

* 

* 

1 

c™,-!. 

"S 

1 

C.  I.' 

«■?."'■ 

IfllO 

561 

1 

j 

l«nient. 

s 

47' 

i  1 
1 

:   C.J. 

1 

is+s 

j   W.  1. 

i 

■ 

1 

l<:^n>'cni. 

36 
JS4 

'S7 

. 

W.  i. 

W.  1. 

s 

JS 

;  ■  ■■    '      ^ 

.0 

r,il"" 

1         ■ 

'■"*'"" 

1           ,       m 

■JiSy 

4.36s 

4.568  feet. 
loR.  3,540  feet. 
Il'r.      935  feet. 

es.   4.465  feet. 


steofn^ 

« 

ii-» 

12-4 

I 

Souttl  UTMt 

3»4-a 
400.9 

J77-0O 

aii.y 

19B.8 
143.1 

363.00 

Ualvanlieil 

I35-O0 

175-00 

178.00 

Summit  avenue 

:o5.oo 

T 

334.6 

i,+.6..i 

48S.00 

Total  extension  in  i 
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TABLE  VII. 

LOCATION  OF  GATES  SET  IN  1883. 


Street. 


Location. 


Corner  Timson  and      14  feet  from  N.  side  of  Timson  st.  and  3  feet 

Empire  sts from  W.  side  of  Empire 

Empire  and  Brook-I     On  line  of  Brookline  st.,  17  feet  from  E.  side 

line  sts .of  Empire  st 

Empire  and  Grove-!     On  line  of  Empire  st.,  11   feet  from  N.   side 

land  sts 
Neptune  and  Light 


Size 
Inches. 


sts side  of  Neptune  st. 


of  Groveland  st 

On  line  of  Light  st.,  12  feet  6  inches  from  N. 


On   line   of  Western   ave.,  18   feet  3   inches 
from  W.  side  of  Minot  st * 


Minot  St.  and  Wes- 
tern avenue 

Flint    and    Boston      On  line  of  Boston  St.,  37  feet  from  W.  line 
sts 

Flint  and    Walnut 
sts 

Mansfield  and  Bos- 
ton sts 

Hudson    and   Bos- 
ton sts 

Stetson  and  Boston 
sts 

Parrott  and  Fayette 
sts — 

Parrott  and   Chat- 
ham sts 

Collins    ave.     and 
Rand  st 

Pine     Grove     and 
Tapley  sts 

Wyman    and    Bos 


of  Flint  st 

On  line  of  Walnut  St.,  17  feet  8  inches  from 
E.  side  of  Flint  st 

On  line  of  Boston  St..  35  feet  from  N.  side  of 
Mansfield  st 

On  line  of  Boston  st.,  30  feet  from  W.  side  of 
Hudson  st 

On  line  of  Boston  st.,  13  feet  8  inches  from 
S.  line  of  Boston  st 

On  line  of  Fayette  st.,  12  feet  from  S.  line  of 
Parrott  st 

On  line  of  Chatham  st.,  14  feet  from  S.  line 
of  Parrott  st 

On  line  of  Collins  avenue  15  feet  from  S. 
line  of  Rand  st 

On  line  of  E.  side  of  Tapley  st.,  15  feet  from 
S.  line  of  Pine  Grove  st 

On  line  of  Boston  st.,  18  feet  from  E.  line  of 
ton  sts ! Wvman  st 

ft 

Wyman  and  Wal-I  On  line  of  Walnut  st.,  15  feet  from  E.  side  of 
nut  sts j Wyman  st 

Waterhill  and  Ab-|  On  line  of  Waterhill  st.,  seventeen  feet  from 
bott  sts E.  side  of  Abbott  st 

Abbott  and  Wood-      On  line  of  Woodman  St.,  fifteen  feet  from  E. 


man  sts. 
Beach  st. . 


Mountain  ave.  and 
Essex  st 

Rogers  avenue  and 
Essex  st 

3 


side  of  Abbott  st 

On  line  of  E.  side  of  fountain,  4  feet  S.  of 
fountain 

On  line  of  Essex  st.,  12  feet  from  E.  side  of 
Mountain  ave 

On  line  of  Essex  st.,  15  feet  from  W.  side  of 
Roger  ave 


6 
6 
6 

4 
6 

6 

6 

4 

4 
6 

6 

6 

4 
6 

6 

6 

4 

4 
6 

6 

6 
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Street* 


TAIBUE  VII.— Continued. 

l6cATIOK  of  gates  set  in  1883. 


Location. 


M- 


Light  and  Neptune'    On  line  of  S.  tide  of  Neptune  at,   17  feet 

6ts from  E.  tide  of  Light  st 

Cottmge  and    Bob*,    On  line  of  Boston  st.,  16  feet  from  easterly 

ton  sts iside  of  Cottage  st '. 

Columbia  and  Em-,    On  line  of  Empire  St.,  15  feet  from  Northerly 

pire  sts side  of  Columbia  ave 

Brookline  and  Em-j    On  line  of  Brookline  St.,  15  feet  iVom  E.  line 

pire  sts of  Empire I 

Eastern    ave.    and;    On  Northerlj  line  of  Essex  St.,  16  feet  from 

Essex  sts |E.  line  of  Eastern  ave. 

Eastlake  and  Chat-;    On  line  of  Chatham  st.^  15  feet  fVom  N.  side 

ham  sts ;of  Eastlake 

Oak  st 1    6  feet  W.  from  u  feet  gate 


Number  of  gates  set  in  1883 47 

Number  of  gates  previously  set 501 


Total  number  of  gates  set  to  1SS4 


5^S 
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TABLE    Vll.-Oontinue^. 

GATES  SET  IN  COURTS  IN  1883. 


-v^ 


Street. 


Location. 


Corner  South   and 

Neptune 

Florence  and  Gard- 


■"*•■ 


Size 
Inches. 


On  the  line  of  Neptune   8t.,  17  fipet  8  inches 

from  W.  line  of  South  st 

On  line  of  Gardner  St.,  14  feet  $  inches  from 

ner |N.  line  of  Florence   st 

South  St.  and  Southj     On  line  of  South  St.,  12  feet  10  inches  from 

St.  court N.  line  of  South  st.  place 

Church   court   and      On  line  of  Boston  st.,  7  feet  frpm  N.  line  ofi 

Boston  st Church  court • 

Lakewood  st !     On  line  of  Lake   St.,  11  feet  $  inches  (rpm 

j  W.  line  of  Lakewood  st ^ 

Valley     ave     andi     On  line  of  High  Rock   St.,  if  feet  6  inches' 

High  Rock  st . . .  from  E.  side  of  Valley  avenue . ." | 

Washburn  &  Clin-j     On  line  of  Clinton   st,  16  foet  from  N.  line 

ton  st jof  Washburn  court 

Walnut  and  Holy-     On  line  of  Walnut  St.,  14  feet  6  inches  from 

oke  sts 'S.  side  of  Walnut   st , 

Summit  ave.     andj     On  line  of  Mountain  ave.,  15  feet  from  South 

Mountain  ave...  1st.  and  Summit  ave ! 

Philpot  court  andj     On  line  of  Fremont  St.,  19  feet  from  N.  linej 

Fremont  st jof  Philpot  court 

Maurice  court  and]     On  line  of  Cottage   St.,  17  feet  three  inches 

Cottage  st jfrom  S.  line  of  Morris  court 

Williams  court  and!     On  line  of  Boston  st.,  8  feet  from  W.  side  of 

Boston  st I  Williams  court 

Beacon   Hill   place     On  line  of  Allen  ave.,  12  feet  from  S.  line  of 


and  Allen  ave. .  • 
Livingston  st.  and 


Beacon  Hill  place 

On  line  of  Oakwood  ave.,  15   feet  from  W. 

Oakwood  ave.. .  •  line  of  Liv'r. piston  st 

Acorn  St.  and  High  I     Online  of  High  Rock  St.,  22  feet  from   E. 

Rock  st jline  of  Acorn  st 

Jefferson     st.     and.     On  line  of  Chestnut  St.,  15  feet  from  S.  line 

Chestnut  st of  Jefferson  st 

Allen    and    Henry  1     On  line  of  Henry  ave.,  15  feet  from  S.  line  01 

avenues '. 'Allen  avenue  .....' 

On  £.  side  of  pump  house,  20  feet  gate  at 
pumping  station,  20  feet  4  inches  from  W.  abut- 
ment of  st 


Tubular  Well 


Id 


i4 


■*.':.;■'■'■■.  ■  ■ '  ■     ■  .  ■    .1        ■^"  -  ',      '".•'■■.       ■■». 

^.■-  ■  ■    ■■         ■:»■.■    .     . .  ■  ;       ••.■-. 
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R«PORT  OF  THE   SUPBRINTENDBNT. 


TABLE   VIII. 

SHOWING  THE  NUMBER  AND  LOCATION  OF  HYDRANTS 

SET  IN   1883. 


Stfceta  LocstioD. 

Mtnot    25  feet  from  Neptune  street 

Flint 3jo  feet  from  Boston  street 

Flint « 700  feet  from  Boston 

Flint 400  feet  from  Walnut  street 

Flint 750  feet  from  Walnut  street 

Mansfield • at  end  of  pipe 

Hudson at  end  of  pipe 

Stetson at  Pevear*8  factory 

Parrott ' at  school  house 

Western  avenue at  No.  132 

Pine  Grove  avenue at  end  of  pipe 

Woodlawn at  end  of  pipe 

Wyman 400  feet  from  Boston  street 

Wynian 700  feet  from  Boston  street 

W^man 300  feet  from  Walnut  street 

W^'man 700  feet  from  Walnut  street 

Beach at  Nahant  line 

Mountain  avenue at  Swampscott  line 

Mulbfrrv at  centre 

Alfnont at  centra 

Central  avenue corner  Sutton  street 

Central  s(iuare at  ^atc  hou** 

State corner  Brown  street 

Market at  line  of  Nos.  j6  and  jS 

Broad at  No.  i  ^o 

Sprint; at  centre 

Columbia at  end  of  pipe 

Norton at  end  ol"  pipe 

Oak at  an^le 


Number  of  1 1 vdrants  set  in   iSv)3 29 

Previou-il  V  set 49S 


1 


Number  of  11  vdrants  set  to  Jan.  i.  1SS4 5-7 
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TABLE  X. 

REPAIRS  OF  PIPES,  GATES  AND  HYDRANTS  IM  1883. 
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